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OPERATIVE THERAPEUSIS 


VOLUME II 

CHAPTER T 

THE GENERAL A8PE<T8 OK l*08T0l»ERATIVK TREATMENT, INCLUDING THE 
REiXMiMTION' AND TREATMENT OK SHOCK AND HEMORRHAGE 

iloilX A. (iKKMTER 

For the* sake of arriving at a dearer understanding, a brief account will 
first In 1 given »f tin* miriiiul, uncomplicated |x>st<ipcrutivc course and earn of 
any I'iW ill which general anesthesia bus lx*en used; this, to lx; follows! by a 
detailed consideration of tin* various complications, their prevention ami treat¬ 
ment. 


ROUTINE TREATMENT DURING AN UNCOMPLICATED CONVALES¬ 
CENCE FOLLOWING A MAJOR OPERATION UNDER 
GENERAL ANESTHESIA 

Roaml of the Patient from the Operating Room to Bed. Upon having the 

operating room, the patient is swathed in wann blankets and the head ia kept 
to one side to facilitate the escape of voinitns and so prevent ita aspiration. 

Removal of a heavy patient from the streteher to his Iasi is a difficult matter 
when done in the nsnal manner, with attendants standing on both aides of the 
patient. Instead of this, the attendants should all stand on the same side, reach 
well under tho patient, and all raise together, then walk to the lx*d and gently 
lower the patient into the proper position. The stretcher and lied sltoald be 
placed end to end to facilitate this maneuver. 

Poaition of the Patient in Bed.—-Unlees especially contra-indicated, the pa¬ 
tient should lie flat on the back with the head turned to one side. 

The bead is not to be elevated until consciousness has been regained. Certain 
individuals, however, with very rounded shoulders, or short thick necks, do not 
breathe well if their heads are allowed to lie upon the mattress without support; for 
in such easea there is a hyperextension of the neck with consequent obstruction to 
respiration. A little experimenting quickly shows the exact elevation of the bead 

1 
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at which respiration is easiest in these cases. Hard, flat pillows are the best for this 
purpose. 

The other positions, such as the Fowler position in abdominal conditions, 
the lowering of the head of the bud in shock, and the maintenance of the right- 
sided position in acute dilutation of the stomach, will be dealt with in discussing 
theso subjects later on. Hut, no matter whut the position is, care must be taken 
to vury slightly the typical position from time to time, to avoid formation of a 
decubitus. 

Jleforc leaving the subject of positions, it may lxi remarked thut not enough 
attention lias liccii given to the elevation of limbs by suspension rather than by 
xup|Mirt with pillows. 

Maintaining the Temperature of the Body.-- As soon as the patient is prop¬ 
erly pluced in bod, he is covered with warm blankets, and if the clothes are 
soaked with perspiration, they are changed for dry ones. The possibility of 
burning the unconscious patient with hot-water botties must never be forgotten. 

Operating tables having arrangements for being kept wnrm nre like permanent 
baths—theoretically good, pructicully bad. I know of at least 1 damage suit brought 
by a patient burned by this device—not by the hot-water bugs. 


Emergenoe from the Anesthetio.- Tlie color is good, but the breathing is 
much shallower than while the anesthetic was being pushed. It is important to 
remember thut the pulse alirai/n becomes smaller for a short while ufter the 
anesthetic (ether) bus been stopped, and that its quality gruduallv improves as 
consciousness is rcgaiiicd. 

Administration of Water. —As soon as the patient is brought to lx*d, one of 
the standard methods for udministrutiou of water should lie employed without 
wuitiug for consciousness to be regained. The lx5st ami most rapid way of com¬ 
bating the after-effects of a general anesthesia—headache, nausea, and thirst - 
is to furnish the body plenty of fluid. There are various methods available, the 
“Murphy drip,” a simple enema (l pt.) of plain water, sulicutuueouB infusion, 1 
nnd intravenous infusion—this lust only in cases of shock or hemorrhugo. The 
details of these methods will be given later. 

Postoperative Vomiting. Vomiting frequently heralds the awakening of the 
putieut from the anesthesia. In earn' of vomiting while the patient is still mi- 
conscious, the head should be turned to one side to permit ready escape of 
vomituH and minimise the ehnncea of uspiration. If the patient cun swallow, 
there is little likelihood of bis aspirating vomitus. For methods of using mouth 
gags, pulling the lower jaw forward, etc., see Vol. I, ('hap. III. 

Postoperative Pain. —As stain us the patient shows unmistakable signs of re¬ 
turning to couHrimism^s and of suffering pain, lie should receive an injection 

1 After svery lengthy operation Heiehsl. for many years past, has injected 1,000 to 
1,S00 e.(. of normal saline subcutaneously before consciousness was regained. 
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of morphin gr. for an adult). Aa a rule, this need not. be repeated. Under 
the influence of the morphin, especially if the room is darkened, sleep eomes 
on in a short time. 

If the patient complains of pain in a given locality, make sun' that every 
thin); is ns it should In'. hcfon> advising him to la'nr his sufferings with fortitude. 
Perhaps a hinder or bandage or a cast is tut tight at some one s|*it. or the rectum 
or bladder may require emptying. 

Restraint of the Patient.- Ih-straining sheet* extend from side to side of 
the InhI and from under the arm pits to la-low the knees. If necessary, the wrists 
should U< tethered to the sides of (lie lied with thick guu/.c hands (so as not to 
cut). This is es|H<eially iui|Mirtant when then* is a tendency to thrust the arms 
under the restraining sheet or to disturb dressings nlsuit the head or neck. 

Postoperative Thirst. Nothin); is given by mouth until vomiting has ceased 
for several hours, t If the vomiting jN-rsists mon* than a few times immediately 
following n-turn to eou>eiousues>, the stomach i» washed out.) I‘'luida, such as 
tea or water with a little lemon juice, max In* given in small ipiautilies as hot a-» 
can In* lmrne. Hot fluids do not lead to nausea. As time pies on, and there is 
no return of vomiting, the amount of fluid is increased. 

Cere of the Bladder and Bowels. I rine is passed within a few hours after 
awakening. I he Ismcls are moved on the second day hv a low enema or a mild 
laxative. I here is often no need for cathartics, if one can manage with cuemntu 
supplemented by a suitable diet. 

nourishment.- Hy the end of 21 hours the worst of thi' pain and diHeomfort 
will la* over. I'nadia-lysi* has la-on stopp'd. Fluids. with llu> exception of 

milk.' should constitute ..hief nourishment until the third or fourth dav, 

when soft iliet is eommeneed; full diet is started on the tiftli, sixth, or seventh 
days. 

Temperature.- Tin- Usual |H>stn|a-rutivc rise in tciu|H'i'Mliirc subsides within 
-I to IS hours, after which the tcm|>cruturc remains normal. 

Care of the Operative Wound. In clean eases, the wound is dressed on the 
fifth, sixth, or seventh day. according to circumstances. The stitches are then 
removed and a dry dressing i- applied to stay on for a v.-eek more; usually at. the 
end of this time no further dressing is necessary. 

Sitting Up, Walking, etc.- The time when the patient is to sit up in InkI, 
ami wlti'ii lie ia to walk, is determined by many factors, such as the nature and 
extent of the operation, the locality operated upon, and the general condition 
of the patient. For example, after breast amputations or thyroidectomy for 
simple goiter, patients are up. out of bed, on the second or third day, while after 
laparotomy the average time is 14 days, with variations from 7 to 21 or oven 2S 
days, according to circumstances. 

When the patient is ready to go home, he should la* instructed regarding 
diet, it* effect upon the large intestine, the proper care of the wound, especially 

1 It is not good to give milk until the alimentary tract ia fit to raeeivo solid food, aa 
it readily ferment* and lead* to gastric stagnation and dilatation. 
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the necessity of shielding it from too much strain, and the necessity of medi¬ 
cal examination at suitable intervals. 

Most conscious patients move about a little of their own accord, but 1 once 
saw a Slavonian peasant woman who failed to do so, and who consequently 
developed a bed sore over tho coccyx 48 hours after a perineorrhaphy. 


POSTOPERATIVE SHOOK 

RECOGNITION OF SHOOK 

General Symptoms —The cssentiul symptoms of traumatic shock arc us fol¬ 
lows: 

1. General profound apathy. The putiunt lies perfectly quiet and puyu no 
attention to his surroundings. Only after repeated, urgent questioning is there 
any answer. 

2. Reduced sensibility— only slight reaction to very painful impressions. 

<1. Extreme motor weakness. There are no spontaneous movements of nnv 

sort, and only on repented ami urgent requests are brief, limited movements 
madn with thu extremities. Whou tho limbs arc lifted passively and then let go, 
they fall as though dead. 

4. Extreme pallor. Tho skin and visiblo mucous membranes have a mar¬ 
ble-like pallor. 

6. A clammy sweat. 

6. Pupils dilated and reacting sluggishly to light. 

7. A weary, indifferent expression. 

8. Very Tapid and small pulse. 

0. Respirations long and abnormally deep, varied with rapid superficial 
ones. 

10. Temperature subnormal. 

Surgical shock is that which develops in the course of an operation or soon 
afterward. The symptoms of surgical shock develop more slowly than those of 
trnumatio shock, and their outlines aro often obscured by the pathologic state 
preceding tho operation, the effects of the anesthetic, and posaililo hemorrhage. 

In postoperative cases, unless one knows tho details of the operation, it is 
frequently impossible to differentiate between the symptoms of shock and those 
of hemorrhage. Knowing, however, what has gone on, the diagnosis can, aa a 
rule, be made without difficulty. 

It ia easier to differentiate the symptoms of shock from those of hemorrhage 
at their boginning than later on, when they become practically identical. The 
chief pointa of difference aro: 

1. Mental state: Depressed in shock; stimulated in hemorrhage (the 
patient is wide awake, conscious, restless, and anxious). 

2. Muscular tone: Absent in shock; accentuated early in hemorrhage. 



POSTOPERATIVE SHOCK 


s 


3 * 

3. Skin: Cold and clammy in shock; pallid and dry in hemorrhage. 

4. Respiration: Rapid, shallow, irregular—1'heyno-Stokes type—in 
shock; rapid and at times deep, with distinct air-hunger, in hemorrhage. 

5. Pulse: Rapid, irregular, and weak in shock; a steadily progressing 
increase in rate, with a proportionate decrease in ipiality, iii hemorrhage. This 
may ho ohsciired bv the aftereffects of anesthesia (the pulse always weakens 
after the narcosis has stopped and while the patient is awakening). 

The Determination of Blood-preunre.—The simplest and most accurate 
method of determining the hlood-pnwmre is hv auscultation. This method was 
devised hv Karokow in 1110,1, 

I'y means of it, the diastolic 
as well ns the systolic pres¬ 
sures can Is* detennini“d with 
fur greater certainty than hv 
visual reading of an aneroid 
uhhIIc or a mercury column. 

The following excerpts an* 
taken fmill Nicholson Hi). 

Figure I shows Nieliolsoii's 
(MH-ket -"pliygmoiiuinoiuctcr l*>- 
ing used in eonjuuetioii with 
the auseultation iuciIiihI. 

“After one Inis applied the 
cuff of the lilood pressure ap¬ 
paratus to the patient's urui mid 
inllntisl it until nil pulsation l»e- 
kiw the cuff is obliterated, then 
hy releasing the uir pressuru 
slowly mid listening with nn or¬ 
dinary binaural stethoscope over the artery la-low the line of the euff, one hears a 
loud clear thump when the arterial wave first passes the constricting euff. The 
height of the mercury column read at this iiioim-tit indicates accurately the systolic 
pressure. If ono continues to li.-ti-n over tin- artery and to release slowly the air pres¬ 
sure- the first thumping sound is rcplueed hy n murmur which, in turn, is followed 
by a second thumping sound which gradually la-coim-s louder, then fainter, and shortly 
thereafter disappears. . . . 

“The true accurate diastolic reading almuld be made at the time tlu* second thump¬ 
ing sound is loudest. It is, however, much easier in moat eases to determine the time of 
disappearance of all sounds, which givi-s a reading approximately 8 to 6 mm. lower. 
For clinical purposes the disappearance of all sound* will suffice, with the exception of 
cam of aortic regurgitation, in children, in patients with widely dilated arteries, and 
in high pressure cases when* the difference may amount to H to 18 nnn. of mercury. 1 

“In small children the auscultation method of obtaining blood pressure readings is 
not applicable, as the arteries are so small that the sounds are not distinguishable, and 
in many cases, not audible.” 

‘Louis N. Warfield, Jour. An. Med. Assn., Ort 4, 1913. 
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The readings taken in the manner just described are more accurate than 
those taken by the method of compression gradually (the diastolic reading com¬ 
ing first, then tlio systolic). It is unnecessary to invest in any expensive ap¬ 
paratus. A machine provided with a II tube wide enough to allow the mercury 
to flow freely from one arm to the other, a millimeter scale, and a pneumatic 
cuff, hint nil the requisites. 

As a rule, the full in blood-pressure is n fairly accurate index of the degree 
of shock present. However, it is well to boar in mind that the symptoms of 
slns'k imiy appear in the presence of a relatively high blood-pressure; in other 
words, the onset of nervous symptoms ixvnrs long before the cardiac and vascu¬ 
lar breakdown. ('onsoquont.ly do not allow the clinical picture as a whole to 
escape you lieeiiiise of tis> close attention to the details of one of its components 
(the bliMid-proHsure). 

Them is no accurate index of enrdiac efficiency. The height of the systolic or 
diastolic columns, the puls** pressure, and its percentage of the systolic readings are 
of no value in determining the reserve force of the heurt. The most aeeiirate sour is? 
of information is the putieut's own statement regarding his capacity for exertion. 


TREATMENT OF SHOOK 

Preventive M eahukem 

Choosing the Proper Time for Operation.— in acute infections. —It is a 
matter of ]K*rsouiil exjiorieiiee and judgment to divide whether matters are 
going from bad to worse, mid, therefore, whether to operate immediately, before 
the paticut'H condition Ikvoiiioh any poorer, or whether to wait for possible 
improvement. Observation of a few hours often indieates the direetinn the 
illness is taking. As a rule, in young pcoplu, at the la-ginning of an nttuck, 
immediate operation gives the lH*st results, while in old people, often there is 
mom risk in operation than in skillful delay. Exceptions to this rule are 
numerous. 

IN CHRONIC CONDITIONS. • The patient's resistance is often raised by a 
course of (irrlimimiry prc/airw/inn instituted either for the sake of improving 
(H the t/nirnil cnniiilion by suitable hygienic measures or ( 2 ) the lorn] ron- 
rfitioiui (for example, the preliminary treatment in prostuties or in pntients 
with rivtul stenoses). 

Preventive Measures Immediately before Operation.— preliminary trans¬ 
fusion. A preliminary transfusion is indicated in anemic individuals; for 
example, in the presence of a bleeding duodenal uhvr, a ruptured ectopic preg¬ 
nancy, or mi internal postoperative hemorrhage, as well ns in enses of chronic 
anemia. 

AVOIDING TOO DRASTIC MEASURES IN THE COURSE OF PREPARATION’ 
FOR OPERATION. —1 hi not exhaust the patient with a series of enemata, as, 
for example, preliminary to vaginal plastic operations; a dose of castor oil 
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will evacuate the bowel* ami constipate them afterward- exactly wliat is de- 
si red. 

AVOIIUNli KKUilIT IN TllnSK IIAVINU A TKNPKM’V TO TArHWAUlllA. 
-- At the clinic of Crib*, for u week before an o|NTiitiou for exophthalmic goiter, 
the patient is semi narcotized every day and is given the impression that this is 
part of the routine treatment of the disease. The taehyeardia tine to fear is not 
present at tin* daily, matter-of-fact induction of narcosis; ami, unknown to the 
patient, the actual narcosis is started in l»cd just as on previous days. 

Anesthesia. I.Oi'Al. ANKSTIIKsIA. I.ociiI anesthesia is induced either by 
local infiltration of the tissues close to the wound, or by blocking of the nerves 
nearby, or at their exit from the spinal canal (paravertebral anesthesia^, or 
within it (spinal anesthesia). Of these method*, nerve blocking is the safest 
and least likely localise general intoxication from absorption of the anesthetic 
next in safety is local infiltration; most dangerous of all is spinal anesthesia 
oik never can tell in which eases it will cause profound collapse ami even death. 
M bile local anesthesia is most satisfactory in preventing shock in a large mini- 
|>er of operations, there are certain lields in which, so far, it has not proved 
available: for example, in iutratlioraeie procedures, and in opening the Is my 
wall of the skull. 

Excitable patients arc unfavorably alfcctcd by the sights and sounds of un 
operating room. even though they are not suffering pain. 

lieside* all this, its successful administration requires a certain amount of 
experience and a patient dis|tosition. The loss of time (a* compare*! to general 
anesthesia 1 . while waiting for the anesthesia to set in. as well as the delay from 
attendimr to the increased oozing from the inti It rat«><| tissues, will prevent, its 
routine adoption in clinics where a large amount of work must Is- done in a 
given length of time: here, local anesthesia will Is- reserved for urgent opera 
tions upon those weakened by shock, hemorrhage, or senility. 

I.oenI anesthesia has a linn! disadvantage in that its after pain is very severe 
and often is much less susceptible to control |»v morphia than that after general 
narcosis. 

OKNK1IAL ANKHTltKMIA.- Ilv I niiai.ation. - Tin- iinli vidual skill of the 
anesthetist plays a most im|*irtnnt part in re<lueing to a minimum the harmful 
effects of a general narcosis. The services of a skilhd aue-thetist instead of a 
less skilled one, often divide the difference lietwocn life ami deuth in critical 
cases. 

A ilrom osid-nrijqen anesthesia is the, least depressing of all the methods of 
inhalation narcosis. Many European operators, as well as u few Americans 
(notably (’rile), reduce the amount of general anesthetic required bv Umumb- 
ing the subject with a dose of scopolamin and inorphin finjc<-terl 1 hour before 
operation commences). Scopolamin is an extremely potent drug, its prepara¬ 
tions vary in strength, and its safe administration requires special preliminarv 
training, obtained preferably at the, clinics where it is employed in largo- num¬ 
bers of cases. It has the advantage that the patient’s sensorium is so dulled 
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before operation that he is completely indifferent to his surroundings when lie 
comes into the operating room, and suffers no pain for several hours after, 
though Homo observers with an impartial turn of mind deny this beneficent 
effect upon the after-pain. 

The advantages of nitrous oxid aro that it does not reduce blood-pressure, it 
docs not cause rapid respiration, and the after-effects arc nil (the patient docs 
not thrash about in a semi-unconscious, irrational state). On the other hand, 
it is expensive, and it docs not afford as complete relaxation as ether or chloro¬ 
form. This latter is especially important in performing laparotomy upon 
alcoholic subjects. 

Jilher ,— In the hands of a skillful anesthetist, a jiersnn in average good 
general condition sufTers no marked depreciation in strength from the adminis¬ 
tration of ether. In the aged or in the very ill, tin; dangers of its depressant 
effects are infinitely increased ; in these caws it is safer to use local anesthesia. 

It is usually inqxissihlo to discern those children who are subjects of so- 
called lymphnticiiH or those with congenitally narrowed aorta*. The diag¬ 
nosis in these cases is usually established on tin* autopsy table. 

Chloroform.- -(’hloroform administration requires much greater watchful¬ 
ness uud skill than ether; a few drops too much may kill the patient. It. does 
not have ho marked a preliminary stag** of excitement as ether, nor is the 
awakening so disagreeable. Late chloroform poisoning, since its wider recogni¬ 
tion, is recognized as occurring more frequently than was formerly supposed. 
(In chhch of eclampsia, ether has superseded chloroform since it was ascertained 
that tho latter aggravated the degenerative changes in the liver.) Neverthe¬ 
less, chloroform iH still of great convenience where a very brief narcosis is re¬ 
quired for performing the critical part of an operation the most of which can 
be carried out under IochI anesthesia, for example, removal of a common duct 
stone in nil enfeebled individual. 

Hlhijl rhlorid is an extremely dangerous general anesthetic. I know of 
several deaths in out-patient work from this causa 

IxTBAVKNors Narcosis. —Tho employment of intravenous narcosis (f» per 
cent, ether in normal saline) is govorned by the same indications mentioned for 
tho use of local anesthesia, namely, in persons whom* condition forbids a general 
narcosis, but who, nevertheless, require a life-saving operation. Within a few 
minutes, loss of consciousness sets in, there is no preliminary excitement (except 
in alcoholics, and here Kuiumel uses a preliminary intravenous injection of 
“isopral” in salino solution), tho breathing iH not increased, and the patient 
sleeps quietly. The after-effects are suid to he less than those following in¬ 
halation narcosis. Prolonged intravenous nnestheaia causes a troublesome (to 
the operator) hydremia of tho tissues. With proper precautions, the danger 
of thrombus formation at tho sito of injection and the occurrence of embolism 
is negligible according to the advocates of this method. 

Rkctat. Narcosis.— Rectal narcosis (by a 33 VS per cent, ether in oil solu¬ 
tion) is mentioned only to be condemned as too uncertain and too dangerous. 
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While in many eases (he elTeet is iim antiafnetnry mni tin* patient is aa quirt an 
under intravenous narcosis, in others, tlie narcosis lavouies dangerously deep; in 
these eases tlie anesthetist nun empty the eolon of its oil-ether mixture, hut after 
this net he is jiraetieallx helpless to eonnteraet the elTeet of the alisnrhed rtlier. 
The method is to he avoided Uvau*e of the dillieulty in estimating and ooti- 
t rolling the elTeet of the uareotie. 

Differential Freunre. It is a wi-lli-stablislu-d fuel that o|ieratious under 
ditferential jiressiire. if eoutiuued for any h-nglli of time, leave tho patient in 
shoek. Many oja-ratc-rs have observed this and, iiide|H*iidently of one another, 
have deiised ways of avoiding it; some maintained intermittent artitieial rea 
juratory movement-, others teiiqxirarilv closed theehest wall as soon ns the lirst 
m^iis ot circulatory di-turhanee appeared. and only reiieweil o|H>ration after 
the jnilse liail improved. It remained for .lanewav and Kwiini to estahlish the 

laet that tin*..I -Itoel, wa* the Ions; eoiitinued nn-ehanicul interference with 

the return ot the Idood to I in- heart t not oiilv the return from the svsteniie cir- 
eiilatioii lait also the return troni the jiulmouan veins, csjavudlv in the enjiil- 
lariesand vein* within the limps them-el\es 

//oi llttoi'i ii.ii/-iiei, adopted from \t>—***. ha* awakened iiuieli interest 

of lute, 

uni /•>!</. Shoek of r« -piratorv origin. liapid Voluntary- breathing, the 
rapiil breathing onus*.I |.\ pain. rajtid artitieial h\ pern spiral mu, t ha* production of 
aea|tiua by the limner S.itn rhrm li, or tile Melt/ir Auer difhrcutinl pressure methods, 
all pri-dm-e -hoi k »<m.ii* r or later, 

liih i i‘i, hi/,mi. A otot< II lli nder-oii ha* suggested that, since the rapid breathing 

Tt-dlli-e- the amount of earl .. ill the hloo.l In s||eh a degree that there is lint 

enough CO lo -liimil.ile tin- r< ^lir.itorv n-iiter ilia- respirator.v eenler has heeti proven 
to Is- Iiniutln.-Iieed hv tlie amount of oxygen pres. nl II, 1 1,.* IiI.hhI; It in Misecptihle only 
to the vary mg uuioimt* , * t I ti }. bn-uthing, tla-refore, e. 'ii-*’" i.ienptmt) f*»r a varying 
liMigih ot time, during wlm-h no fresh supply of oxygi n reaehes the tissues; death 

from laek of oxygen may ynie mi la-fore suftieieiit CO, h.i« . umulnlisl tn start 

respiration again, dam-way and Kwing. on the otla-r hand, have demonstrated that 
ju*t as severe a degree of -hook may la- produced liy arlitieial hyperrespiration, wla-n 
provision is ma<h- for ki-epmg tin- earlani dioxid i-miteiit *,f ih*- hl-aid high, as when 
it is allowed to fall to -|n per cent. **r .in ja-r ,-eiit. of the normal. 

Prevention of Shock at Operation. —niltATiON ok i itocMU ltK. Tho 
shorter the time a patient i- on the o|*eraiing table, the less shockis! ho will be, 
all things lieing equal. Recognition of this has led to the development «f the 
J-xhnjr ftriurifilr; for cxumjilc. in craniotomy for I,rain tumor, tho soft parts 
and skull are hjmmhM, cxjsi.'iiig the. dura, and the wound is tln-u closed; the nw- 
uinhirv uja-ration (at times iloiie under ha-al anesthesia) consists in m-o|X!ning 
the wound, ojiening the dura, mid proceeding to r-xj>lore the brain without fur¬ 
ther delay. Other examjihs are seen in reseetion of the pylorus a few wceka 
after establishing gaslm-enterostomy; the removal of the prostate secondary to 
estahlishmeiit of a suprapubic cystotomy, and the 2-stage operation for carci¬ 
noma of tho rectum. 
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avoidance OK UNNECESSARY TRAUMA. —The fall in blood-pressure 
caused by handling intrathoracic or intra-abdominal viscera is directly propor¬ 
tionate to the amount of force employed, as repeatedly proven experimentally; 
hence, the shorter the period of trauma (operation) and the less the degree of 
trauma indicted (the more gentle all manipulations are), the less shock will 
there ho. 

UKM08TAHI8. —The susceptibility of a patient to the effect of shock-produc¬ 
ing agents is directly in proportion to the Hinount of blond lost. 

BLOCKING OK LAKOE NERVE TRUNKS- Blocking of targe nerve trunks 
before division, with local anesthesia, and blocking of the splanchnic plexuses 
before operations in tho areas of their distribution arc conceded to lx> of great 
value even by those who differ from (Irilc in both theory and experimental find¬ 
ings. 

Crile bolds that shock is due to the ovcrcxlmiistiun of the nerve centers by over¬ 
stimulation. Porter, confirmed by Jancway and Kwing, found that long-continued 
stimulation of afferent nerves caused a rise, not n fall, ill blond-pressure; that this 
rise was us evident at the end of the experiment hm at the beginning; moreover. Porter 
found that stimulation of tho depressor nerve, even in shock, reduced the blood-pres¬ 
sure 46 por cent.; ho therefore maintained that the VHSoinotor cells were neither cx- 
hausted, depressed, nor iuhibiti'd; that there was no exhaustion of the nerve centers. 
Speaking of blocking of tho sensory nerves flaring operation muler general nnesthesia, 
Janeway and Kwing sny: “It is doubtless a wise precaution, on neenunt of the more 
complicated manner in which reflexes may bo modified in human licings than in ani¬ 
mals. . . . Such blocking will often spare n patient reflexes which may seriously 
lower tho blood pressure. But the harmful effect (from trauma), if it persists, is not 
duo to fatiguo of the nerve centers, but entirely to reflexes ami peripheral elmnges 
(paralysis of tho gut from handling, for example) which may be either secondary to 
them, or tho result of other local peripheral causes, or Isith. It is iiii|M)rtnut to recog¬ 
nise that vasomotor control mny be impaired or lost by peripheral injury alone. The 
control mochanism seems capable of outlasting the peripheral mechanism every time.’* 

Mcltzer believes tliat the attention accorded to thp full in blood-pressure has led 
to underestimation of tho inhibitory powers of tho nervous system. According to him, 
inhibition (following trauma) causes secondary changes which in turn lead to irrep¬ 
arable damage. 

For other opinions, see chapter on Anesthesia (Vol. 1, ('hup. III). 

CONSERVING T1IK. HODY WARMTH is so much a matter of courao that it 
requires no further mention. 

Tuebapeittic Measures 

There is almost no field in which so little bus been done as here. We know 
very little about tho actual effect of tho drugs commonly employed in the rou¬ 
tine treatment of shock. Tho generally accepted idea is that if the patient 
rallies, it ia due to the stimulation; if he dies, it is because he “failed to re¬ 
spond” to stimulation. Yet in oldeu times it was often observed that patients 
having no ascertainable external injury as the result of falls or blows, yet ap- 
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pa rently moribund, would, if left to tlicmaclvcs, be '‘restored to the toue and 
tranquillity of normal health by the next day." 1 

As said elsewhere, it is practically impossible iu many instances, to diatin- 
guiah between postoperative shock and hemorrhage, especially after long, severe 
operations. In ease hemorrhage is present, the stimulation administered on 
ucconiit of the supposed shock, instead of helping the patient, merely hastens his 
end. 

In fur pone eases of slutck or hemorrhage, although transfusion of blood 
or infusion of suit solution is followisl bv temporary improvement, this pusses 
off within a few hours, mul even if the attempts at stimulation an* n'licwed, 
the patient fails to n-s|toinl. One therefore must not la* too aaiigiiiiic Ixvuuao of 
tem|M»rurv improvement but must keep the patient under close observation until 
ussurtxl that he is really out of danger. 

Position.- - The patient i* to l«* kept nil his |iH<*k, the ehest fnv from eueuttihrunee, 
the hem! tint. Mini the font <>f the In<1 raised at least |N to i!i ill. Tllis insures the 
tissixtuin-e of aravit.v in favoring hh»>d supply in tin* hraiti. The patient fnspieutly 
tends In slide up alul jam his head aaailisl tin* npin-r end of the lied. This is pretetllid 
by passing a slas-l over the shoulder* and fastening it to the Iasi near its fool. 

To furnish all the blond |aisaihle to tin* heart for iimiiitniniug the viability 
of the vital renters, eoiistrielors are applied to the extremities, the limb lining 
belli upright for a few mmneiils Imforc applying the eouslrietor, (For details 
iu technic, si*e Const riel ion. under Meebatiieal Control of I Icuiorrliugc.) As A 
rule, ‘J extremities are tied otl at a time for from In minutes to ■ [> Imur, there 
liriug less tendency to react jyc hy|M*rciuin after short |airiods of constriclion. 
Pressure upon the uIkIoiiicii also tends to express the stagnating blood iu tho 
spluneliiiic urea into circulation. Inti tlm pressure must not lx; so applied that it 
hinders respiratory movements. 

Warmth. -Warmth is niaiutaincd in the usual manner by hot blankets and 
liot-watcr bottles. Kcgurdiug the latter, it should Is- rcmcuilM>rrd that often the 
patient ia not in a condition to complain, and seven* burns may In* iniwittingly 
inflicted. It is, tbcrcforc, safer to wrap the Isittlea in flannel. 

Fluids.—TKANHKt’HtoX. Transfusion is the sovereign n*mi*ily, Tt ia essen¬ 
tial to make pndimiiiarv serological tests for determining the agglutinative and 
hemolytic action of tho recipient's sent in on the donor’s cell* and to aaeertain 
that the donor’s Wasscmiunn reaction is negative. In eases of emergency, when* 
blood teats cannot In* made, the patient’a nearest available blood relative will 
suffice. 

Having selected a suitable donor the transfusion may be effected cither di¬ 
rectly or indirectly. 

Direct Traxhfi kion.— In direct transfusion the vein or artery of the donor 
ia united to the vein of the recipient. This is accomplished by direct suture 
after the technic of Carrel or by means of some intervening cannula of the ('rile, 

'Travers after Ifeltzer. 
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Elsberg or Bernheim pattern. In all of these, intima comes into contact with 
intima, and the tendency to thrombus formation is reduced to a minimum. 

With the direct method, an ingenious means of estimating the amount of 
blood carried over has recently been published by I.ibman and Ottenberg (4). 

Indihkct Tkaxhvusiox. —The most ardent advocate of this method is Lin- 
doman, who uses a series of ‘‘Record” syringes. His method in detail is de- 
scrilied in Vol. 1, (.'hup. VIII. Of all methods, this is the simplest., and, once 
the veins huvo been entered, requires least skill. It has the advantage that 
the exact amount of blood transfused is known. 

INTKAVKNOPN HAMNK INKUfUON.- Intravenous saline infusion is the in¬ 
jection of a solution containing 8.5 gin. sodium ehlorid to 1 liter of freshly dis¬ 
tilled sterile wuter. (Recently the intravenous use of sodium hiearlMiuate has 
lieeu recommended in conditions of shock.) The solution in the container 
should lw kept at 110° I'\ The most rnpid uud couvenieut wav is to apply a 
constrictor to the arm close to the shoulder, and disinfect the skin at the bend 
of tho elbow; by this time the veins aro well distended and there should lie no 
difficulty in thrusting u hollow needle through the skin into the lumen of a 
vein. As soon us blood Hows from the needle the tubing leading to the con¬ 
tainer ib connected with the needle, permitting the snliue solution In enter the 
blood streum. ((■are must lm taken that no air bubbles are carried in; some of 
tho solution slioujd la* allowed to escape lieforu making tin* connection and, as 
the connection is lieing made, blood should lie freely running from the needle 
and saline from tho tulie.) The constrictor is then released. The tluid is 
allowed to run in slowly so as not to ovcrdistcml the (already wenkened) right 
hoart. The pressure and rate of How nre regulated by raising or lowering the 
flask ooutuincr. The usual quantity is 500 e. c. introduced in the course of 10 
minutes. This mny lie repeated in 2 hours. 

In case the veins aro collapsed, they are readily exposed by a small trans¬ 
verse incision made at the licnd of tho elbow; then, by means of a traction 
ligature, the vein ia pulled tHut, is nicked laterally, nnd through this opening a 
cannula’s point is inserted. t T pon withdrawal of the cannula, the vein iB ligated 
just above and below the site of insertion. Tho skin is closed nnd a dry dress¬ 
ing iB applied. In unskilled hands this way is longer but surer. It cannot bo 
used very often, because within a short time, all of the accessible superficial 
veins are out of commission. 

It is frequently convenient to introduce medication with tho saline. To do 
this, the needle of a hypodermic syringe, containing the required dose, is thrust 
through the wall of the rubber tuhing, and the syringe is slowly emptied (see 
Medication). 

ENTEROCLY8TS AND HYPODERMOCLYST8 are described under Administra¬ 
tion of Water, page 20. 

STIMULATING ENEMATA of hot coffee. 8 ox., or hot water and whiskey, 2 
os. each, are of value (see Medication). 

Xsdioation.—MORPHIN. —Morphin relieves the pain, thereby quiets the pa- 
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tient, mill thus conserves the body's energy. Rv lessening the pain from local 
trauma, it lessens harmful reflexes of inhibitory effwt, etc. If technically pen- 
aihle, local anistheaia should be used, hut this will not bo often. While opiates 
arc generally contra-imlicatcd in children, in the aged, and in tlioao with im¬ 
paired kidneys, the emitru-in<licut ions are not absolute in the presence of se¬ 
vere forma of shook and hemorrhage. As a matter of course, if there is uncon¬ 
sciousness, then* ia no need for opiates. 

KTROI’llAXTHIX. This is a solution of the chemically active subataneo 
ouabain (pronounced wall Im-ine) derived from atrophautlma. It. ia ono of thn 
moat cITivtivc stimuhinta we have. I avail sc in the ervatalliiie form 1 it ia con¬ 
stant in purity, strength ami action. Its pharmacology has recently been placed 
upon a tirni basis by Hatcher. It lias an immediate elfivt. upon the heart's ac¬ 
tion and causes an increase in MihhI pn-ssurc. It ia given intraveiioualy in doaea 
of I mg., which may la* rc|a>ntcd every >• hours, from .’I to 1 times. It is now 
conveniently marketed in ampules each containing I mg. 

Al>lii:x At. IX. Adrenalin is a stimulant to the nerve endings of the vaso¬ 
constrictors and immediately causes a maximum spiisui of all of the peripheral 
arterioles. While gi\iug the iutraieiious infusion, it is often convenient, to 
injivt |.*i minims of adrenalin chlorid. I : I.niMi. dinrtly into the ruhlicr tubing. 
This is introduced slowly so as to la- distributed throughout 200 to |00 c. e. It 
is not so elTtvtive siilvulainsuisly. The chief drawback to the drug ia its fleeting 
action; its value lies in its immediate cITcct; hence it may lie used until aomo- 
thiug more lasting is ln-inir ahsorlicd. 

CAMI'IIOK. ('oiisiderable controversy has nveutly arisen aa hi tlm effeetivo- 
iicss of this drug. Clinically there apparently is no doubt of ita value. It may 
lie given at the time of the ^irimary symptoms of collapse and continued at 
intervals throughout the treatment. The solution in ether gives a quicker re¬ 
sponse than that in oil. The dose is r> gr. repented if mvessarv. Camphor in 
ether must Is- injected ileeply into the tissue to amid local uivrosia of the skin. 
Conscious patients sliouhl not receive it on account of the pain it rauscs. Itn- 
p'nti'd doses of camphor often cause delirium (accumulation). 

CAKKEIN.- CatTein merely increases the heart's rate and thus diminishes 
the reserve enrdiuc power. Ficmemher that tin* drug is a i-erebral stimulant; it 
may prevent the patient from getting much needed sleep. The drsto is S gr. 
Caffciit poisoning is not at all unusual after long-continued administration. 

ATltoiMX.—This drug is s specific stimulant of the respiratory center. Ita 
circulatory action is not desirable, as it increases the cardiac, rate and wears 
out the reserve power. It is. however, of value in cyanosis with difficult respira¬ 
tion; moreover, in combination with morphiu, which is a respiratory center 
depressant, it is valuable. The dose is gr. l/KX). 

DIO IT ALTS. —This is the cardiac stimulant par excellence, but, because of 
the long latent period (21 to 48 hours), it is not available in the emergencies 

1 The amorphous form ia nnreliabfa because of ita varying strength; usually, weight 
for weight, it is distinctly less potent than the crystalline form, sometimes 30 per cent. leas. 
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of shock and hemorrhage. It ia of especial ubc in the convalescence from a se¬ 
vere shook, wliero it taken several weeks for, the circulatory system to regain its 
balance. The preparation of constant strength and effectiveness is the tincture, 
which may la; given in doses of fllxxx every 4 hours for 3 or 4 days and then 
stopped for 2 days and the process repeated. 

Another reliable preparation is “digipuratum’’; given intravenously (it 
comes in ampules containing VL**K r * doses) it begins to have effect at, the end of 
2 hours; given by mouth in Y>- and 1 ’/^-gr. tablets, no effect can lie expected 
before the end of 12 to 24 hours. 

ALCOHOL. Opinions differ regarding thp value of alcohol. Hot stimulat¬ 
ing cucmntu consisting of saline ,^ii and whiskey ®ii, repeated every 4 hours, 
are frequently used. 

I'lTINTKIN." This suhstaneo has been introduced so nvently that its value 
in shock is an unknown quantity. It is a smooth muscle stimulant. The vari¬ 
ous pituitary extracts on the market differ widely in potency and toxicity. One 
e. e. of posterior lobe extract hypodermatically, every t! hours, is the dose. 

HTKYOIININ. This drug is mentioned merely to be condemned. Kxpcri- 
montally it has lieen proven to be an accelerator of the sjiinnl reflexes and not a 
true stimulant. Because it helps to further the distribution of noxious afferent 
impulses, it is highly undesirable. Clinically these facts have lieen repeatedly 
demonstrated. 

ItKIHTCTION OK STIMULATION.- When a patient is placed upon active 
stimulation, his system comes to depend upon the artificial prop to a grenter or 
less extent. Removal of all of the stimulants at 1 time invites collapse. It is 
wise, therefore, gradually to reduce the stimulation by slowly eliminating one 
drug after another and lengthening the intervulsMf administration. 

The ap[M>udcd lists of nurse’s orders may be convenient to follow: 

Moderate Shook. 

1. Shix'k position (foot of bed raised IS inches). 

2. Hot. blankets. 

O. Stimulating enemata, whiskey *,ii, snline ,vi, at 120’, Stat. 

4. Magendicsol. itl vi. ) When the patient shows signs of returning enn- 
Atropin gr. 1/100. j sciousncss. 

fi. Kntcroclysis. tap water, 2 hours on and 2 hours off. 

t>. Camphor gr. v. ) Alternate every 4 hours, which means that one is 
Caffeiu gr. v. j given every 2 hours. 

Severe Shock. 

1. Shock position 21 in. 

2. Saline infusion MM) e. e. or bicarbonate infusion. Adrenalin fllxv into 
tube. 

U. Strophanthin, 1 mg., intravenously. 

4. Hot blankets and lint-water bottles. 

5. Stimulating enema, whiskey *ii, saline ^ii, at 120°. 
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6. Caffeiu gr. v. ) .. . . 

., . > Alternating everv 2 hour*. 

I aniphor gr. v. ) 

7. Hypodermoolyai* ftOO e. c. overv 8 hours. 

Extreme Shock. 

Transfusion in udditiou to tli«* uUivo. 


POSTOPERATIVE HEMORRHAGE 

QBNBBAlt CONSIDERATIONS 

Hemorrhage may Is- divided into - variolic.-: 

i 1 i I’riiuary, at the lime of u|H*ration. 

(i Secondary, after o|tcralion. l!y reactionary hemorrhage in meant tliut 
coining on within I hour* after o|ierat ion. 

Primary Hemorrhage. Primary hemorrhage, in the vast majority of in¬ 
stances. is controlled a* soon as it occur*. More rarely it fails |o he noticed und 
continue* unknown to the operator. I.aek of proper ex|*i*urc. limitc. ami care 
le**ni*s* arc prime factors in tin- production of this disaster disaster, lavaiisc 
by the time the true condition of allair* i- discovered, the patient is usually 
exsanguinated and moribund. Laparotomies in very fat |»cnplc, extirpations of 
the rectum, and MiL'inal hy-tercelomii*s |M-rforme<l by men of limited talent and 
expcricued for the second or third time are c*|icoinIly prone to this accident. 
The lirst time the tyro i- can-fill, and if he has the luck to escape trouble, a 
false idea of hi* own capacity may render him overconfident ami careless. 

Reactionary Hemorrhage, lionet ionary hemorrhage is frequently due to tlm 
displacement ot a thromlm-,in the mouth of a vessel or to the slipping of a 
loosely lied ligature. The .-iiddeu ri-e in hlisid-pressure and tin* iiiercasi'd iniis- 
cular strain whi<-h m-company vomiting are jsitent factors in it- production, 

I hi not mistake flu- pnd’u-i- discharge of hh*id stained scrum for actual isiz- 
ing. Compare the color of the patient's lips with the color of the stained gauze. 
Naturally this contrast will Is- more marked in patient* whose hemoglobin is 
high than in those who arc anemic. 

Oozing is very apt to follow ofierutioii* upon the neck, reaction of joints, 
amputations, etc. Klcvation and compression usually control it. If |H)*siblc, 
do not disturb the drainage of the wound or the gauze lying immediately in con¬ 
tact with it. Individual circumstances will determine whether it is licttcr to 
exchungc the blood-soaked superficial parts of the dressing for fresh dry dress¬ 
ings, or to leave the original dressing alone, placing upon it additional fresh dry 
gauze. 

The limb distal to the site of operation I if there has l**en a resection) should 
lie encased in a firm supporting bandage. It is well to make sure that the part 
of the bandage proximal to the field of operation is not so tight as to obstruct 
the vpnous return, thereby increasing thp tendency to oozing. Additional com¬ 
pression to the oozing area may la- obtained by means of a small hard cushion 
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or sand-bag and a rubber bandage. Naturally too much compression must not 
be employed for fear of interfering with circulation of the limb. 

If the hemorrhage is plentiful and of an arterial character, and is not 
amenable to the above-mentioned elevation and compression, it is imperative to 
re-open the wound, and to expose and tic the bleeding point. In the extremi¬ 
ties a tourniquet will control bleeding until its source has been exposed. In the 
trunk, local compression should be kept up until the very last moment before 
exposure. 

Remember that no operation is so prone to bo followed by infection as that 
for the control of secondary hemorrhage. This, in all probability, is due to 
the hurry and excitement of tho moment, which allows breaks in aseptic technic 
to slip by unnoticed. The surgeon should bear in mind that the sterile gloves 
with which he removes the superficial dressings arc contaminated and must be 
changed for fresh ones. This chnngo of gloves should be accompanied by fresh 
drnpiugs and the application of plenty of iodiu. 

For further details see Treatment of Hemorrhage in this chapter; also 
Postoperative Operations in tho next. 

Beooadary Hemorrhage.—Secondary hemorrhage usually occurs in infected 
wounds (tho degree of infection seems to have no especial influence in the 
matter), tho clot occluding tho mouth of u divided vessel becoming liquefied some 
time between tho sixth and the tenth days. Tn pre-antiseptic times, secondary 
hemorrhage was so common that every Hiirgcou was familiar with this complica¬ 
tion. Now it is so rare that tho methods of its control seem in danger of lieing 
forgotten. 

Secondary hemorrhages often mine from pressure of a drainage tul>c or a 
fragment of bone against the wall of a large vessel. This is more frequent in 
the neck (drainage of a retropharyngeal abscess with the drainage tills* lying 
against the vessels) uud in the extremities tliuu in the trunk (for this see Drain¬ 
age in Appendicitis). 

Ill lute secondary hemorrhages, small premonitory hemorrhnges often pre¬ 
cede tho occurrence of severe hemorrhage from large vessels. Warned by these, 
tho surgeon should keep the limb ulwolutely quiet mid elevated, and, if possible, 
not disturb the dressings. A tourniquet should lie loosely placed around the 
limb as close to tho trunk us possible, to lie instantly available in east* of neces¬ 
sity. If, in spite of those precautions, hemorrhages recur, it is safer tn open 
the wound and ligate the bleeding point rather than to run uny further risk. 
The individual exigencies of the ease will iudicate whether it is better to ligate 
the artery in the wound, or above, in the position of choice. 

THE NUMB'S DUTIES 

An alert, intelligent nurse who recognizes that hemorrhage ia going on, is 
so important a factor in preventing a fatal outcome that an outline of her duty 
deserves consideration. The nurse should notify the surgeon at once without 
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alarming the patient, since fear, by raising the blood-pressure and increasing 
the pulse-rate, increases the bleeding. The various measures site should take 
after notifying the surgeon and pending his arrival may be considered under 
•*i heads: 

(1) Care of the Patient- II'A<*» (hr hrmorrliatjr ra from an crfreint'fy, firm 
eotupression over the wound may sutliee; if not, a tourniquet should la 1 applied. 

II Acii /Acre it hrmorrhayr from (hr trunk, its cimtnd, previous to the sur¬ 
geon’s arrival, is uncertain ami ditlicult. ('ompression should be made, althougli 
its efficacy cannot la* determined; a saud-hag (< r » to 10 llw.) held in plain* by a 
binder is good. (The Mouilturg tourniquet will la? mentioned shortly. Set? 
Control of Hemorrhage.) Klcvatinii lesseus bleeding. The application of tliis 
priuci]ile, however, is easier with the extremities than with the trunk. 

The patient, who is lying list, is kept warm and quiet. To improve ami 
maintain the cerebral circulation the head is kept low: this is accomplished most 
easily by raising the foot of the ls*d. Siilutives lessen uneasiness ami appro* 
hen-nun. I’mh-r no cin-umstumaw is then* to Is* any stimulation until hemor¬ 
rhage in under control. 

(2) Preparation for Operation. In order to lose no time, everything must 
be provided for a rapid o|a*ratiou. In a Inwpital. the staff attend to this. In 

: n private house, the nurse in charge must do what, she can. Ill ease the instru¬ 
ments were not removed, from the house at the time of the primary operation, 
they should Is* Isiiletl: if they were, water should Is* kept. Isiiling for thftir 
’ sterilization u|sm the «u recoil's arrival. I.igalur<*s, gaur.e, gowns mid gloves 
must all Is* provided anew. In the city, these can easily Is* obtained; in thn 
country one must improvise. Strong silk or linen thread makes excellent liga¬ 
ture or suture material. If no dry sterile cloths are available, everything 
should Is* put into a large wash lstiler and the water drained off after ladling 
so as to |s*rmit of more rapid cooling. 

(3) Preparation for Stimulation.- The necessary equipment for intravenous 
infusion or transfusion must Is* ready, with the solution at the proper tempera¬ 
ture. I lie materials for a stimulating enema must Is? at hand; also, thn «m»- 
tomary hypodermatic stimulants. (Sec Treatment of Sh<s*k.) 

l pon the arrival of the surgeon, the nurse's direct, resjsumibility ends. 


OTHER PBBXJXIHARY KBARURBI 

A transfusion before iqierating increases the patient's chaness of recovery to 
such a degree that it should invariably be dnn« f if a donor is available) in 
every severe hemorrhage. 

Without losing any time, the wound must then be opener] and the site of bleeding 
found and oontrnllnl. Undue hurry is sure to cause confusion and carelessness. I 
repeat that this is why infection follows secondary operations for hemorrhage so fre¬ 
quently. It is during the hasty removal of dressings, sterilisation of the skin, and 
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draping, that the operutor and hia assistants, who are surgically clean, are very apt 
to infect themselves inadvertently. 

The actual operative measures ure dealt with in the chapter on Postoperative 
Operations. 

Simultaneously with the operation, the preparations for the intravenous in¬ 
fusion are begun hy some one especially designated for this purpose, so that the 
infusion can la* started the; instant the bleeding is controlled. Hear in mind 
that in very exsanguinated putients (as pointed out by J. A. Rlake), too much 
fluid will kill by diluting the blexxl to such a degree thnt it cannot curry enough 
oxygen to the tissues for the maintenance of life. Transfusion is, of course, 
the ideul treatment under these circumstances; unfortunately it is less available 
than intravenous infusion. 

hemorrhage from the alimentary tract 

Hemorrhage from the ulimcutury tract following any major operation is an 
extremely serious complication. In some eases it originates from a latent gustro- 
duodciiul ulcer; in others from small erosions in this region; in still others there 
is u general (swing from the mucosa. The actual cause of the last is not. known; 
most theories include the idea of an acute toxemia. The researches of Hoscuuu 
would indicate the |s>ssihility ot a transient lmeteriemia of organisms having a 
special uHinity for the gustro-intcstinal mucous membrane. Transfusion muv 
lai of distinct service* in controlling parenchymatous (sizing; it should precede 
uny operation tor tiudiug the bleeding point, whenever there is much uuemia. 
Itovsiug s method of gastrodiaphauoseopy is described in Postoperative Opera¬ 
tions; briefly it consists in exposing the stomach by laparotomy, introducing a 
eystoscope* through a minute* and air-tight opening, intlating the stomach, and 
turning on the light., thus rendering the stomach translucent. If a vessel of 
the anterior stomaeli wall is seen to end abruptly, instead of tapering off, the 
point where it. ends indicates the* site of lieMiiorrhage. which is them controlled 
by a simple hemostatic suture. If no such (shut is discovered, then, through 
the oeuhir of the eystoscope*, the interior of the inflated stomach is scrutinized 
and the hhvdiug point is locate'd (Itovsiug rejsirts having se>e*n the hie sal issuing 
from the duodenum through the pylorus into the stomach). Some surgeons 
open the stomueli widely and, after wiping it out, search for the point of hem 
orrhnge. 

With the various methods for performing transfusion with ease, speed and 
certainty at our disposal, the situation of the patient is by no means as des¬ 
perate us in former years, and the operations just described have increased 
chances for success. (See ulso section on Stomach, (.'hap. II, Vol. IV.j 

TREATMENT OF HEMORRHAGE 

So nothing without n definite reason. 
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MkCHANU'AI. C'ontkoi, 

Temporary Methods.—OOMPRKN8ION.— lUrrri Jitjilal romfirruinn of an accea- 
sihle hlrcdinp.|s>iiit with the lm«v Huger is llu* *|ui«*k«'t*t way to check hemorrhage. He 
cause of tho danger of iufn-tiou. it is only to Ih- employed a> n life saving measure in 
gnut emergencies (wuuiuli. of liiriti' vinm'ls) in which tho hemorrhage cannot Ik* coii- 
i trolltil l>y other means. 

Pii/ilnl row/irrs/tiun of tin tirhn/ atininst it hour ant newt irn* |iruxiiiinl to tin* 
{mini uf hemorrhage. if anatomically feasible. will control matters tiulil more 
permanent Im-i in>>t;iti<- measures run In* niinlr u.-r o| : fur «'Xsttit|»li*. compression 
■if the femoral artery against tin* horizontal ramus of llu* pubis in hemorrhage 
of tlir lowrr extremity. compression of tlir ini i mi I iiorln against tin* imtiliur 
spinal I'ohiiini in hemorrhage within tlir ]irl\ is. roni|irraaioii of tin* axillary 
against tlir lirinl of tin- humerus of tin- suU-lavinu against tlir lirsl rili in tlir 
np|irr extremity : tinnlly compression of tin- enrolitl ngaiml tin* transverse 
process of tin* '>tli cervical vertebra in tin* nrrh. 

• 'otnnrr.'xioii i» also employed t>> routrol venom mol capillary ooxiHfS. (S«* 
lmlow. * 

POSITION. I'.levntion of a bleeding part greatly lessens tin* rati* of hemor¬ 
rhage, and bleeding often ceases of it* own nrronl if an i , li > vit1ril poaition ia 
; inaintainril tor a frw minutes. Klrvatioii of the limbs invariably precision 
■ nppliratioii of lirnio»tatir constriction. For maintaining rlrvation, siis|H'iision 
ia frequently niorr ronvrnirnt than aii|i|mrf by pillows. 

I’ONSTtiliTloN. ('oii»t riel ion may In* n in i nt a i tii*<l for aa long aa 2 lioiira 
without impairing tin* vitality of tin* liaNin-a. It is important to nutititnin jus: 
tlir right dearer of rom-trirtion. that ia. just Millieirnl to ohlitrrati* tlir arterial 

pressure: il more than this- is employed, there is danger of isehemii.. 

(see elsewhere in thi* rhaptri i ; if Iraa. the arti*rial supply routinur», the vrnotia 
return being IdiN'kcd. hemorrhage is aggravated instead of diminished. 

Tn n.vir. A solid nihlier rord or haml or a long pirn* of drainage, tithing 
of large raliU-r max Ih* iim*iI. Tin* limit i- held vrrlieal f*ir a few moments. 
Katnarrh originally advised expression of all 1i|imm| hv a|ipln*alion of ail elastic, 
bandage to the elevated limh from the periphery up to tin* (mint of proposed 
eonst riel ion. Tliis refinement was subsequently fonnd of no prnelieal itupnr- 
tanre, simple elevation lwim.*- sufficient. The skin is prnfwfrd hy a eulf of foldnl 
towel and the elastie eonstrietor is ]nit on the streteh and applied a sufficient 
nunilier of turns to obliterate the pulse distal to it. I hiring this application 
the first 12 in. of the end nsnl to liogin the eonstrietion have been held free; 
the 2 ends, still on the streteh. are now erossed. and a hit of bandage ties them 
topether 1 ( Fig. 2 ). t A heavy elamp may also Is* nsnl. Kiotoii. | As the ends 
are released, the rubber thiekens and crowds apaiusl the laindape, thus prevent- 
inp its slippinp. 

'If « slip knot is used. pulling tin* loose xml relr*iocs it f limrlmrn); thr usual knot is 
so bard to untie that generally the bandage is «ut snd thn ruldter is areiilcntally rut, too. 
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A pneumatic tourniquet has recently come into general use in Germany. Its 
action is identical with that of the cuff of the usual blood-pressure apparatus. 
Its application disturbs the patient very little, and the degree of compression is 
exactly and easily controlled. 

Upon release of constriction, there is a reactionary hyperemia of the tis¬ 
sues, which favors increased oozing; for this reason, some surgeons apply firm 
compression to the limb before ousting loose the; constrictor ; the limb is kept 
elevated for some time ufterward for the same reason. 

Mom Menu's ki.ahtw toihikiqi'kt is of the greatest possible value in con¬ 
trolling hemorrhage below tho waist line. The tourniquet is part of the regular 
outfit of the emergency bags of German maternity hospitals. It is included 
in tho first uid kits, also. 


The patient is pinned in the Trendelenhurp position. The end of n piece of soft 
rubber tubing, having the thickness of the index finger and n length of about 4 ft., is 

passed under the back of the pa¬ 
tient to lie grasped by the hand 
of an assistant who stands at the 
op|sisite side of the operating 
table. The tube is then stretched 
very strongly, and. thus stretched, 
is passed by the surgeon midway 
between the lmnlcr of the rilis 
and the iliae crests across the 
abdomen to the other hand of the 
assistant, whose duty it is to 
maintain tension. The free end 
of the tills 1 is now h-d hack un¬ 
der the patient by the surgeon 
and is again put on the stretch; 
the assistant meanwhile gradu¬ 
ally releases the bight of the 
stretched tubing, which now 
firmly encircles the waist. While 
this is being done, another as¬ 
sistant plain's n finger on the 
femoral artery to as<>crtnin the 
moment of cessation of the 
pulse. Observing the snme steps, 
2. 3, or more turns of tubing are exactly superimposed until the femoral pulse disap¬ 
pears. In slim individuals 2 turns will suffice; in fut nr muscular ones, ns many as 8 
may be necessary. As soon as the femoral pulse is suppressed, the ends of the tube 
are crossed and secured either by forceps or ligature. After this is done, eoiistrietors 
are applied to the thighs below Pnupart's ligaments and to the legs Itelnw the popliteal 
spaces. As soon as the operation is finished (and all the vessels secured hy ligature), 
the rubber band encircling the WHist is removed. Directly after this, the other rubber 
ligatures embracing the thighs and leg* are untied, one by one. The object of this is 
the gradual extension of the scope of the circulation and the avoidance of too sudden 
demand upon the efficiency of the heart muscle. Heart failure has been known to fol- 



Fto. 2, —Application or Elastic Conhtbictoh. 
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low iKvIirt of thin precaution. By thin switching on of one vetrment of the circu¬ 
latory systim after another, tlu* re-adaptation of the heart to the chan>re<l condition* 
is gnidutlly effected. Tite toumi<|Uet ha* Iwn safely applied for as long a* 2 hour* 
and 20 minute*. 

The toiirtiit|iiet has facilitated o|ieralioii* in and around the pelvis in the 
domain of general suruery (disarticulation at the hip-joint, exlirpalion ot tlto 
reel mu, interilio iiUimijiiinl ampiitalioii I, in gynecology (alaloiitinal mid 
vaginal hysienvti.niie-i. and in the aenito urinary lield (perineal and supra- 
pnhie pnir-lutivlmiiii- 1 . It mat la* added that the «*on*lrietor should la* released 
la*fore the oloMtre of the wound i" ••onuuenecd, mi that tiny bleeding |mints may 
la* aUeudi-d to; failure to observe this rule has led to several death* from 
hemorrhage. 

Permanent Method*. The oja-rator must judge vvhieli one of the acvcrul pro¬ 
cedures for olit.iitiiii:: |a*rinaiieiit hemostasis enumerated la*low is most snitahle 
under exist in-,* i-irellllMaliee*.. 

I,tii.\Tft:i; If tin- heiiiostat fails to eateli the bleeding point, do not release 
it, hilt hold it and use it as a handle to hold U|i the tissue* this lessen* till* 
hemorrhage and mal.es it easier to eateli the right s|»>t with a weotul hemostnt. 
In friald. ti"lies tin- greatest uentleness must la- iisihI in tying vessels, other¬ 
wise the heiiiostat is torn loose nr the ligature eiils through. Instead of pulling 
up on the ligature ends, run the tips of the index finger* down along them to 
the knot and tin -11 lmilieu gently, kuuekles together. Make sure that the liga¬ 
ture has pas-eil o\ei tin- hose of the heiiiostat liefore releasing it. If a larger 
mass of tissue is to In- tied off. the hemoslat is removed while the operator main 
tains ten imi on the lir-t I not ; this insures the ]iro|s-r amount of eoiistl'ietiou ill 
eases where the heiiiostat holds the tisanes in siieli a manlier that they ramiut 
Is* loli'ipiat'-ly eompri >-ed hy the ligature and where, as sihiii as the ehimp is 
taken otf, the mass shrinks and the ligature may slip off. 

HKMOSTATir hi , T riil-:. 11 emostatie sutures should Is; passed on a round 
needle, and the ends left long after tying; if the bleeding has ls*en stopped, 
they are eiit short; if not. they form a eonvenient tmetor which faeilitutes the 
placing of a si-eoud suture, Ilemostiitii! suturi-s are useful in frinh'o tissue and 
in the Ideedino from dense fnaeiul surfaces. 

tiik AfTt’Ah cautkhy. The actual cautery in especially valuable in 
cheeking small |>ersi stent ly bleeding arteries in the mouth, pharynx and eervix. 
’rim enuterv should In* n dull cherry red, and must Is; constantly and gently 
moved to ami fro to prevent attachment of the esehur to its jsiint rather than to 
the hireding spot. The euiiterv is useful in opening lung abscesses (secondary 
staged opening colostomies (secondary stage), and in the secondary hemor- 
rhnaes in the regions of the roctuiii and vagina. 

CLAMPS IjEKT IX HITt:. • This proeedtm; is often resorted to when large 
vessels whieli must Is; divided are surrounded by a mass of infiltrated tissue and 
ate an inaccessible (as in removal of a suppurating kidney) that the employ- 
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m cnt of a ligature in extremely hazardous (if the ligature slips oil or cuts 
through, the patient inuy bleed to death before the vessel can be controlled 
a^ain). The dumps are left in place for from 2 to 4 days. 

At the Mayo Clinic, when u clump is to be removed—usually at the end of 48 
hours--it is simply opened without lieing displaced. Should bleeding occur, the clamp 
is closed again. The chances of catching the bleeding point ure better by this than 
by liny other method. If no bleeding ensues, the o|>ened clump is gently removed at the 
end of lli hours. 


Instead of a clamp, an clastic pedicle ligature may be used, which is tested 
thoroughly before applying. The crossed limbs arc secured by a heavy silk 
thrciul, the cuds of which arc left long so that they lie Hjjuti the skin. At the 
end of .'i or 1 weeks, if the ligature has not come away of itself, the silk may 
he gently pulled upon. 

OONTHOl, Oh' OOZING.- Elevation and the uetiiul cautery have been spoken 
of above. Compression by gauze is another widely used method, especially con¬ 
venient in hemorrhage from hollow organs, such as the rectum, bladder, and 
uterus. If there is moderate oozing from a snperticial wound, it is only neces¬ 
sary to remove all of the giuizc except the layer actually in contact with the 
wound, mid then apply plenty of fresh gauze and a good, firm bandage or 
binder. 

If wounds of the veins cannot he conveniently controlled bv other methods, 
thn hemorrhage will stop and they will heal after simple compression hv gauze 
packings; this naturally entails the disadvantage of healing by granulation in¬ 
stead of by primary union (for example, injury of the lateral sinus in mastoid 
operations). 

Adrenuliu is frequently employed as u hemostatic after operations nliout 
the eve, ear, nose and throat. 

In ubdomimil surgery, compression of oozing surfaces with flat pieces of 
fascia, muscle, fat nml peritoneum has iieeit used. The. omentum, if accessible, 
is liest for this piirjHisc, liecause it does not undergo connective-tissue change 
and is least likely to give rise to dense adhesions. 

In oozing from bone, esjiceinlly in craniotomy, lame wnx, softened and ap¬ 
plied like putty, is of great convenience. If this is not available, crushing or 
gently hammering the adjacent bone into the month of the bleeding vessel will 
stoji the hemorrhage. 

For oozing from the brain, very hot saline irrigation, hot. wet cotton swabs, 
nnd bits of muscle tissue (takeu from the adjacent temporalis) are all effica¬ 
cious. 

For controlling arterial hemorrhage in inacessiblc localities, Harvey Pushing uses 
small silver clips left in situ. Extract of lung tissue is the most jiotent local hemo¬ 
static we have, lit Ameriea it is eallod "Thrombokinnse.” in Europe “Poagulin- 
Koeher-Fonio.” It must be applied directly to the mouths of the bleeding vessels; it 
is used by Kochcr in purcncliymatous oozing during goiter operations und is find- 
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fnj? widffprcMi adoption in thi* I'minlry. It is mM tu U> expensive, and 1 am unable 
to Mate how lung it k«*»‘|*s without spoiling. 

Tilt’ oozing uf hemophiliacs is ls*st controlled by sulkMitnucous nr intravenous 
ailininistrutioti of normal t horse or rabbit 1 scrum or liiiimm blood (see section 
on Kile I ’a.-sages). 

WOIM'K ok l.AIttiK YKHSK1>. In eases where formerly ligation was the 
only way out of the ditliculty. we are now aide to repair the damage by means 
of the Carrel suture. If the mves.-ar\ armamentarium is not at hand, in the 
ease of an arterial wound, ligation will ha\e to la* done; with reins, because of 
their more tlexilde walls, it often is possible to close wounds with a lateral 
ligature, with a resulting stenosis instead of occlusion. 


Tu VNsH sliiN 

Transfusion may he wad t<> -trcngilu-it the put'i-nl hefitrc operation for mtcrnnl 
hcinnrrliiiK'' fhli'idmg duodenal ulo r. ruptiirtd cciupic prcgiiiiucv ) I'ulikr ill- 
tnoeia u« -.dim* irifii«i<»n. it may I e -larle.l In fun the hhiiling |suiii lui- hecii seized, 

nud it may kii-p llie pal nut alive until ilia! net ha- Is cii a.mpl ir>li« -,i It is also most 

Useful in eolilluitili(l the si eolldur.V e.illap'i •-*«(■!Ilijr mi several Ilnurs after operation. 
In easts where lies i. -ti-|inl,cl. do lint wait h-r lie oeeurreniv of symptom* hefnre 
Starting the tr.llisfu«ioii ll i« the best reiiudy we have, 

( For further details see Treatment of Slioeh. also Vol. 1, Chap, VI11.) 


SfiMri.AriiiN Otiii.k Than Tn.wssrstox 

This is outliueil under Traiimutie Shock: Under no circumitanoei is any 
stimulation to be administered until the bleeding has been controlled; before that 
time, while such measures may improve the quality of the pulse for a short while, 
they only increase the bleeding and hasten the patient's death. 


ROUTINE TREATMENT OF UNCONSCIOUS OR PARALYZED 

PATIENTS 

In unconscious or paralyzed patients prevention of hid sores and of over- 
distention of the bladder arc the 2 point* of the greatest immediate importance, 
leaving aside the ipiestinu of stimulation. 

In these, eases one has tu do the patient's thinking for him. lie inuatbe kept 
warm. If the hed clothe- are slipping off. they must Is* replaced. The hot- 
water Isittles nr hags must not Is* allowed to burn him. The bod clothes should 
not ho drawn so tightly that they eauae pressure iijkiu the toes; u wire arch ia 
the safest way of preventing this. 

Prevention of Bed-sores. -The prevention of bed-sores is Hummed up in 2 
phrases: Avoidance of prolonged pressure, and scrupulous cleanliness. Tho 
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locations where decubitus is most apt to form are over the shoulder-blades, 
sacrum, coccyx, tnxihuntors, heels, and, rarely, the occiput. A water- or air¬ 
bed is the best device for preventing pressure upon the skin over these points; 
the bed is filled just enough to support the jiaticnt upon a soft cushion. If 
a water-bed is not available, the patient's |>osition must be changed every 
hour or so. Thickly padded rings keep the skin over the bony prominences 
from being pressed upon. Only too frequently chaw one find that the size and 
thickness of the rings have not been vuried to suit the individual's conforma¬ 
tions, and with the rings in place, the skin over the heel nr sacrum is still in firm 
contact with the lied. 

Hed-sorcs develop much sooner if the skin which is being subjected to pres¬ 
sure is maceruted with urine and feces. Consequently, after every movement of 
tho bowels or passage of urine, the soiled skin should lie gently washed, dried, 
rublicd with a little alcohol, dried again, and then powdered with sterile talcum. 
At hsist once a day the entire skin should be treated in this fashion. 1 f the 
skin liceonics very dry, it should be rubbed with vnseliu, cocoa butter or lanolin. 

The Treatment of Bed-sores. —Should a local decubitus actually form, it 
must bo carefully wutched for the first signs of pus formation. The dead skin 
should lie trimmed away at its center even lx-forc demarcation has occurred, in 
order to allow froo escape of accretions. If the decubitus is small, and the sur¬ 
rounding skin is not acutely iutbimed (suggesting accumulation of pus beneath 
tho skin), it may simply dry up and separate in due course of time. This is ex¬ 
ceptional. Ah a rule, tho entire thickness of the skin is involved in tho necrosis; 
pus forms beneath tho slough, which eventually separates from the living tis¬ 
sues, leaving a crater, at. the Ixittom of which the deeper structures often lie 
oxposed (fascia, bono). Resides keeping the : Ifceted area free from pressure, 
tho treatment is that of any ulcerating wound, namely, stimulation of granula¬ 
tions, cleanliness, etc. Superficial sequestration often follows exposure of bone. 

Con of the Bladder.— RETENTION. —With proper regard for strict asepsis, 
it is possible to catbetcrize at regular inti rvals for mouths and even years with¬ 
out hnviug the patient acquire cystitis. This is u common experience in private 
practice; uulortunntely it is rare in hospital wards. The proper method for 
entheterizutiou is described in tho section on the I’rinary Tract (pHge 27). 

Where one cannot do euch catheterization oneself, and where the asepsis of 
those who would then lie called upon to perform it is questionable, it inav b" 
safer to establish a suprapubic fistulH from the very beginning, or, simpler still, 
to puncture the bladder with a trocar through which u permanent Pezzer cathe¬ 
ter (Fig. .") is inserted, the trocar being then withdrawn (Edwin Hecr). 

INCONTINENCE OK URINE. —If the ovordistoiided hladdcr has leaked, i. c.. 
if there iB dribbling, simply tie a urinal in place. It is unnecessary to attempt 
further emptying of the bladder by pressing upon either side of the abdominal 
tumor it forms. 

INVOLUNTARY URINATION. —Involuntary urination in the male is not par¬ 
ticularly troublesome, because a urinal can be tied into place. In females it is 
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jjilmoat impossible to keep tin* adjacent akin clean and dry iiulma a permanent 
jcallietor ia used. 

I CY8T1TJ8.—The tmitincnt of cystitis ia deacr bed iu detail in the section on 

jtlie urinary tract. 

i Care of the Bowela. —uktkntion ok stool. Iu case u daily enema ha ■ 

[no effect, it may Is* worth while to try a dose of pituitriu, after tirat making 

!iure, bv digital exniiiiiiation, that no fecal impaction exist*. (See fare of Ali 

lincntiirv Tract. I 
1 * 

INVOLrxTAHY nKKKrATIO.W Involuntary defecations can often be eon 
itroiled, for the time I icing. by clearing nut the large intratine with an enema. 



Make Mire that the preaem-e of old masse* of feces tilling the large inteatine ia 
not causing the diarrhea (“paradox diarrhea’'). Probably more energetic mean- 
urea than a simple enema will have to be used to correct this condition. 

Care of the Paralysed Limbs.- The paralyzed limbs are given daily massage. 
The slightest tendency toward formation of contractures is counteracted by suit¬ 
able splints nr other orthopedic ineasnres. There is much to Is? said about the 
electrical treatment of paralyzid or weukeiu d muscles, but space doea not permit 
going into the details. 


FOWLER’S POSITION 

If the patient is given a back rest or if the bed is actually elevated high 
enough, there is always a tendency to alidc down. To correct this, various sup¬ 
ports for the thighs have been devised. For institutions, the permanent invest¬ 
ment in a number of Gatch beds (Fig. 4) nr, what is cheaper and erjually 
effective, Mister supports (Figs. 5 and fl), ia to lie rocomroended. On the 
other hand, in private practice, especially in the country, one must impro* 



Fio. 4 .—Gatch Bed. 



Flu. 5. — Mixtkr Frame. 



Fiu. 6.—Mixtrh Frame. 



















CARE OF THE FRIXARY TRACT 


rise with the materials at hand. Whether the bed is elevated 36 in. at the head 
or is kept level, a turned over chair being used as a hack rest, in either case, 
the thighs need support. 1 The accompanying figure (big. 7) shows how this 
can he done Is menus of u length of clothes line and a folded pillow. 



tii.. 7 rn.LoH i\p Kura \ioos>.LMKNr to I’Mkvinn l , »nen'ii Sumin Ih.ws »iiia llm-nr 

llm I* Ki.».\ » n ii 


See to it that there is not too much pressure mi the posterior uspeel of the 
thighs: most of the weight should Is* liorne liv the huttis-hs as in sitting. 

A stirrup suspended over the Im** 1 is ot great convenience, Iiv grasping it 
the patient is aide to raise his I sidy and to turn with minimum elTort. 


CARE OF THE URINARY TRACT 

The Postoperative Urine. Transient alhuminurin with a few granular and 
hvaliue ousts is the rule. Pus cells or iimetiH are of no signitieanee in the urine 
of a female patient unless present in a eutliete.rir.cd speeimen. Sugar in the 
urine of laetating women is nothing abnormal. 

Retention of Urine.- Needless to suy, every non-instrumental means at our 
command should la- tried liefore eatheterir.iug a patient. Among these are: ( I) 
warmth to the a tulumrn. ( - I >■ in fit if i mi tin- rrrtum tip an rm-ma. and ( !J ) chanr/r, 
of poxturr. Many otherwise perfectly healthy women an" unable to void when 
lying flat upon the buek. Holl the patients over on one side or on the alidomen 
and let them stay there fur an hour or so. or allow them to sit lift, if possible. 
Certain operators ascribe the fnspteney of jamtoperative retention of tirine after 

* Raising the foot of the bed, when a hack rest is use<t, helps a little io keeping the 
patient from sliding down. 
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operations for hemorrhoids to the pressure of the anal cannula against the 
prostate; consequently they discard the cannula. Other surgeons have such a 
hemorrhoid patient get up and walk slowly around the bed, supporting himself 
by the bed frame. (4) The psychic effect is to be reckoned with. If some pa¬ 
tients are left alone and unobserved they will void, whereas if one stands by and 
encourages them, they will not. The sound of running water is often helpful. 
Frunko lias suggested that tho (fi) injection of 15 to 20 c. c. of glycerin in the 
urethra and bludder will frequently cause the patient to void. This, however, 
is quite painful ami disagreeable. 

Catheterisation in the Male. —Wipe off the gluus and thoroughly irrigate 
the anterior urethra with some antiseptic solution. Use plenty of lubricant; 
pass the sterile catheter with u sterile pair of forceps, not with the fingers. If 
difficulties arise and the hand must be list'd, use rubber gloves rather than the 
bare bund. If sterile rubber gloves are not available, a clean pair of rubber 
gloves eun lie practically sterilized by drawing them over the hands first and 
thou scrubbing in soap and very hot water for a few minutes, and immersing in 
1: 500 bic.hlorid for n minute or 2. 

Employ tho utmost gentleness in passing a catheter to avoid making false 
passages. Tn certain prostatics, even a woven eutheter is of no avail and a 
curved metal catheter must 1 ms employed to obtain an entrance into the bladder. 
Make a suprapubic puncture rather than inflict additional trauma in vain at¬ 
tempts to enter a strietured or inflamed urethra. (For the treatment of cys¬ 
titis, see chapter elsewhere in this work; see nlso Ourc of the liludder in the 
Treatment of Unconscious or Purnlyzed I’utients in this chapter. 

Catheterisation in the Female. —The labia minora are held apart (and kept 
so during the whole procedure; should they full together, the preliminary 
cleansing must be repeated), the meatus is cleansed, the urethra is irrigated, and 
then a well lubricated eutheter is inserted in the blnddcr. The tip of tho cathe- 
tor should touch nothing until it engages in the mouth of the urethra. That por¬ 
tion of tho catheter which is to come in contact with the urethra should not be 
touched by tho instrument or the hand which is passing it. 

If retention occurs nguin, all tho indirect means should lie tried once more 
before resorting to catheterization. Postoperative cystitis is usually amenable 
to frequent bladder irrigations with mild antiseptics such as oxycyanid of mer¬ 
cury, 1:5,000, or permanganate of potash, 1:5,000, to be supplanted later on 
by solutions of silver nitrate. 1 

The management of a permanent catheter will be discussed in the special 
section dealing with postoperative treatment of the urinary tract. 

Suppression of urine is treated by the usual medical means. If these are of 

1 Silver nitrate solution most bo mad* up' with distilled water and must be kept in 
brown bottles, preferably in a dark plaee, to delay the disintegration of tba silver salts 
as long an possible. If sterile water Is used instead of distilled water the solution baa an 
opalescent or milky hue depending upon the degree of its concentration. This color is 
due to precipitation of the silver salts by the solids in suspension. 
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no •rail in acute parcuflivniatoii* nejihritia, the kidneys are dccapaulated or 
even split wide open (a procedure of doubtful utility in niv opinion.— Kditok). 
(See Treatment of Trends, pup* 123.) 


ADMINISTRATION OF WATIR 

Thirst is one of the chief complaint* of tin* jwtieut who hna just been opor- 
^uted upon. and it caunot Is* n*lievi*»l by allowing him to drink, as this merely 
[tills the stomach and increases the ntiu*t'ti. Inasmuch ns the system is incapable 
|of absorbing water taken in the usual win. in spite of its pressing nei*d for 
-fluid*, various other metlusls arc employed for clTcetiiig alisorption ol water. 

Enteroclyiii •The in* of normal saline solution lias fallen otr since it wus 
found that phtin water is as well tolerated, as ipiiekly uhsorlied, and relieves 
thirst more clfcetually than silim* solution. A patient just after ujiorntion imods 
water, not salt. The water may Is* administered (a) a* an riirnnr (to Iks 
. given slowly I or (bl by the Mur/Jiv ‘Irifi mrf/imf. 

■ luuiiiiu’rable modification* of Murphy’s original method e\ist. The essi*n 
[fiaI principles, however, remain uueliiiiiged. In spite of its widespread adop 
lion, one still si*** impro|H*r It-elmie frequently lending to unsatisfactory results. 
•Hence the following remarks seem in order: 

Although tin* lottoiii of the ruervoir should never Is* timre than <1 in. nlsive the 
level of the iiiinl oritiee (ihiit menu* thnt the pressure in the hirin' intestine must not 
(•Seis’d thnt of n eolmun of water 12 in. high). yet in uinii.v h<>»pilnl* one *,■«■* the eoil- 
tniuer 2 or It ft. nhove the |i.itieiil , s lied. This is fur loo high. Many |ieo|de hold to 
the mistaken notion thnt if the water llow's drop hy dro|>. the la iaht of the reservoir 
i~ immaterial- in other word*, thnt the rate <*f flow* will determine the ultimate pres¬ 
sure. Water finds its own levil; if 1 of 2 container* connected h> n tul*' i> tilhd with 
water, the water will flow through the tills* until the pressure i* e<|iial in Isilli. If 
the level of the containers i- imu i-hnngi-d. ami the lower isiuluiner i'« a closed ehainl'cr, 
water will flow in and rninprc-.* the air in this ehamls'r until the pressure is c<|uul to 
thnt of the height of the column of water which has Ins’ll established. This ispjidixilig 
of pressure will take a few moments if the tula* connecting the 2 vessels m large, while 
if it i* small, the process naturally is longer. Apply this principle to proctoclysis. If 

water from a reservoir pi.. 2 or ft. above the patient, ruii“ through a fair siaed 

tula*, the colon is ovenlisteuded in ti few moment*; if through n capillary tube, droji 
ly drop, the nvenlisteiitioii is more gradual hut none the less sure.* (Irmlua) over- 
distention i.s niueli less apt to evoke peristalsis; hence many patients retain their in¬ 
fusion in spite of it* impmjKT udministnition. Many others, however, exjsd the water. 

A very simple method of enteroclysi* is to heat plain tap water to 100°, place it in 
n previously wormed thermos bottle* which lias 2 lades in the cork through one of 
which is an air tube reaching to the bottom, and through the other u abort outlet tube; 

1 Mention of the rate of absorption by the intestinal mucosa Is, for the sake of sim¬ 
plifying the argument, purposely omitted. 

'If an ordinary douche bag or enema can is used, insolation in much less perfect than 
with the thermos bottle. The fluid can safety be kept at 110° K.j by tha time it reaches 
the rectum so much heat has been lost that no bnrm enn come. 
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invert the bottle at a level of about IV 2 ft. above the bed, and then connect the outlet 
tube with a fine rubber catheter inserted 3 to 4 in. in the rectum. A pinch cock regu¬ 
lates the flow to a drop per second. 

Whcncvor possible, after the catheter is once inserted, do not withdraw it 
as long as the proctoclysis is required. At the proper time (usually at the end 
of 2 hours) stop the How by applying 11 second damp to the tube without dis¬ 
turbing the original, carefully adjusted clamp which controls the rate of flow. 
After a puuse of 2 hours, the reservoir is refilled and the damp is removed, re¬ 
establishing the projierlv rcguluted flow without disturbing the patient. Of 
course, this principle does not hold wlicu some other procedure, such as giving 
an enema, is to be carried out.. 

The Murphy drip i'h excellent for thirst, nausea and distress fullmving general 
narcosis. If the infusion is started as soon as the patients are limuglit to lied, liy the 
time they awake from the first postoperative sleep, they are infinitely nmru com¬ 
fortable than exactly similar cases which have rcivivcd no Hnid in this manner. 

Moderate distention occasionally follows prolonged use of the Murphy drip. 
Formerly, when rectal tips of fairly large size were lming used, the gas and 
fluid from the large intestine were allowed to escape by simply releasing the 
cock on a V connection iiitcqmscd on the supply tula'; with flic fine catheters 
used at the present time, this is not feasible, and an eiioma must la* given instead. 

Subcutaneous Infusion: Hypodermoclysis.- When the |intii>nt needs water 
and the establishment, of proctoclysis is contra-indicated -for example, after 
suture of the Inrgo intestine— liypodcrinoclysiH is the next available met Inal. At 
best it eauses the pntieuts 11 good deal of pain. 

Although normal saline solution is eustomnrily used, it might Ik 1 worth while 
to uncertain whether plniu, sterile, freshly distilled water does not jaissess the 
same advantages subcutaneously that, it does when given per rectum. 1 

Sites for subcutaneous administration arc the axilla-, inner aspect of the 
thighs, and beneath the breasts. Not. more than 1.1 oz. can be given in any loca¬ 
tion. Mussngo helps to spread the fluid under the skin: needless to say it in¬ 
creases the existing pain a good deal. On account of the soreness left after the 
solution is absorbed, it is lietter to use one spot after the other for injections, 
to avoid giving the subject more pnin than is absolutely iieet-ssurv. Xchoute 
(D) suggests injection of the prevesical space of Kctzius; this is said to be puin- 
less and seems worthy of trial. People who have recently Woinc thin, and 
whose skins are consequently lax, suffer less thun others. Sharp needles hurt 
less than dull ones. 

The reservoir muy be raised as high as I or f> ft. ulmve the patient to facili- 

'I have been Informed (personal communication) that in several Herman clinics plain 
water hi* been used for proctoclysis a* welt a* for aubrutanrou* injection (not intra¬ 
venous) for the punt year or two, although nothing regarding it ha* been published, drape 
sugar (sec Treat incut of Uremia) wns employed in the subcutaneous injections with ex¬ 
cellent result. The absence of salt in the subcutaneous infusion did not inrreasc the pain. 
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tate th« flow. The fluid in the container is kept at 1 Mi"' F. Upon withdrawal 
of the needle, the puncture i* covered with a stiinll. thick compress of gauze, tin* 
size of a postugc stump. held in place by i* very uurrow strip* of adhesive. If 
hroad piece* of adhesive arc applied and presently removed, the skin quickly 
becomes raw anil son*, while if narrow strips are Used, and are hawcued with 
benzin, the *kin remains in gnml condition and the same s|H»t may l>e used a 
iiuiiiltcr of times. Tjion the limbs a bandage should Ik* umtl instead of adhesive. 

Some authorities nvonnncnd a continuous hy|sMh*ruioelysis similar to the 
cnteroclysis— 1 drop per second. The advantage claimed is certain absorption. 

Intravenous infusion is to U* used only in case of shock or hemorrhage. It 
is the most rapid methiKl of furnishing tlnid to the Is sly. Its list* in uremia is 
described later. 

If too much water is ahsorlssl Is any of the foregoing methods, a general 
hvdremia will take place there is .■.uliciituucou* edema in various jtarts of the 
bodv. Withholding water for a few hours is all that is necessary under such 
conditions. 


SIGNIFICANCE OF CHANGES IN VITAL FUNCTIONS 

FulM. The quality ami the regularity of tla- pulse are of far greater im¬ 
portance than the rate. The pnl*e always lieeomes weaker as soon as the anes 
thetie is stopped, hut u- long a* the patient's color remains good. the apparent 
weakness of the pulse should not caii*e alarm. Tin- Is havior ami significance of 
the pulse iu shock and in hemorrhage are treated in diseiis-ing tho*i conditions. 

IIKAItT KA 11.1'UK |iK<dMl'KNSATtON> WITH HKNPIIt \THII V SVMl’TUMH. 
-••Here the rapiditv and irregularity ot the pulse attract le-* attention than the 
striking dyspnea, cyano-i*. and rules heard throughout Imlli lungs. 

With puhuouarv symptom* occurring iu the tirst - I hour* heart fuiliin* is t*» 
lie HUspeel«*d rather than pneumonia. The latter rarely develops lief ore the nee 
ond day. 

In the following instance the head-down ]m*turr seemed to In- of great lieni-flt. 
The patient, a young prize fighter of 19, did not n-art well after operation for hemor¬ 
rhoids (ether anesthesia). His pulse remained weak and rapid, and. iilsmt 8 hours 
after operation, he developed nettle general pulmonary edema with liuieli cyanosis. 
The foot of the hod lmd ls-en rai-ssl aUnit 1* in. Is-eiutsc of his apparently shoeked 
eondition, and it was noticed that large <|iiRiitities of elear, thin mucus and serum 
drained awH.v through the tio-e and month. Cnder the administration of generous 
doses of morph in and atronin the rales sub-ided, the diseharge of si.rutn and mueiis hy 
mouth ceased, the heart's notion improved, and hy la-xt morning the patient seemed as 
well as ever. This observation was made hy Hr. Charles Koeiiig-lierger of the Mt. Sinai 
Hospital Interne Staff. 

In the aged or in those with high tension, such a lowering of the head is fraught 
with danger of cerebral hemorrhage; here phlets.toiny may Ik* of the greatest service. 
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Phlebotomy is indicated in cardiac decompenaationa at any time of life 
which do not prove amenable to the customary measures. 

IIKAHT FAILURE WITH ABDOMINAL HY MPTOM8. —Sudden failure of the 
right heart may sometimes cause such rapid and extreme swelling of the liver 
that tho symptoms in the hepatic region overshadow ull others. There is ex¬ 
quisite pain in the right hypocliondrium; rigidity is so marked that palpation 
of the enlarged liver is impossible; the dulncas, which may extend to the um¬ 
bilicus, has been interpreted as cuused by an exudate due to acute inflamma¬ 
tion. Thu rupidity, irregularity and poor quulity of the pulse have been as¬ 
cribed to shock from acute perforation of the gall-bladder or stomuch, and 
laparotomy was actually and mistakenly done. 

If one l>eurs in mind the facts just cited and considers, among other things, 
the possibility of heart fuilure, the patient muy derivo much benefit. 

Inspiration. —Respiration may Is- slowed somewhat by the exhibition of 
morphin. Thu respiratory movements should bo as free and unhampered as pos¬ 
sible. Often they are restricted not only by chest hundnges or restraining sheets 
which nro too tight, hut also by ulHlominul binders, especially those' put on in 
the operating room while the patient is unconscious. It is remarkable how 
promptly restlessness and discomfort ure relieved by simply loosening a tight 
bandage or hinder. 

HYPOSTATIC CON fl KSTI ON. —The patient should bo required to take a 
number of deep inspirations every few hours and should change his position 
from time to time. Thu prevention of hypostatic congestion largely depends 
upon fmt, ample, respiratory motions and frequent changt's in position, as well 
ns upon n good unnline action. Ahdnmimil distention must not he forgotten as 
one of the most important, causes of hypostutic congestion. When the latter 
condition is well established, it usually goes on to a sjieedv, fatal termination 
in spite of routine treatment, such as cupping and the administration of ntropin 
and various inodes of stimulation. 

POSTOPERATIVE PNEUMONIA.— Treatment. —Once the condition is es¬ 
tablished. tho treatment, consists in supporting the patient's strength, preventing 
iliterferencc with respiration hv abdominal distention, and the use of a reliable 
digitalis preparation upon the slightest suspicion of cardiuc weakness—in short, 
tlm well recognized principles of medical treatment. 

Prevention. —Ether nnreosis should be avoided in subjects with bronchitis, 
emphysema, cardiac decompensation, chronic alcoholism, and in the aged. To 
circumvent these obstacles a number of ways lie open. 

Individuals sutTering with coryza or bronchitis should wait until these con¬ 
ditions have subsided before they arc given a general unesthetic. If the opera¬ 
tion is imperative, (11 a preliminary injection of scopolamin and morphin, 
given ail hour or 2 before operation, brings the patient to the operating table in 
a drowsy indifferent state, aud the actual loss of consciousness is brought about 
by laughing gas—oxygen narcosis (this is Crile’s favorite method): (2) in¬ 
travenous anesthesia may be employed (at Kiimmeirs clinic in the Eppendorfer 
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Knnkenhaui in Hamburg a 5 per eenU ether—normal aalinc solution ia used; 
in alcoholics “isopral” in normal saline ia used to obtain loss of consciousness, 
after which narcosis ia continued with the ether aolutiou); lastly (8) local anes¬ 
thesia may be used ill any one of its forms (local infiltration, blocking of the 
nerves at some distance from the wound or even at their exit from the spinal 
canal—paravertebral anesthesia—or spinal aneathesia). 


In certain quarters, notably on the continent of Europe, it has been maintained 
that postoperative pneumonia iwun just ns often after loeal anesthesia as after gen- 
eral. At the elinies front which these re|>ort* emanate, this is doubtless the east*, but 
that certain contributory factors an* present, must also be Imrne in mind. Tin* pa- 
tienta are biid ii|s>u the <i|M-r«<tiug t-ble covered only by a sheet; little if any pro¬ 
vision is niude for keeping them warm while the operation is in prepress, and as the 
same operation takes a little longer under local aneathesia than under general narcosis, 
it is not surprising that stone individuals, under such circumstances, acquire either 
bronchitis or even puetiiuoiiia. 

Oil the contrary- of n-ecitt years the teudeliey oil the ('oliliueul has |a*eli to llinko 
os much u«e of Iocs I anesthesia ns |si«sible (then' are praetieally no profi*s»ional Mies- 
thetista abnaitl). At Wilms’ clinic in llcidcllicrg over lit I |w>r cent, of the o|H-ratioim 
are performed under local anesthesia, 

Uvnerat .\tirraxis. A pro I i ini nary injection of utorphin, gr. ift, mid 
atropili, gr. 1/l‘JH, lessens Mvn-tiou of inueiis during narcosis. The jn-rmnal 
ability of lIn- ancxlhclisl is also a factor of prime iui|a»rtanee in prevention of 
postoperative pulmonary eouiplieutioua. It stHiids to reason that n pcnani who 
ia constantly giving aucstlieties will give a siniaither narcosis than one who never 
has had aiifiicicut experience or who only administers an anesthetic iN-easiounlly. 

Tho patient muni l><- kept warm before, during, and after ojMTiiti«»ii. 


When the stoiuueh is filled with septic material—for cxumplc. in iiitr-stiiinl olmtruo- 
tion with fecal vomiting or pyloric obstruction with stagnation ■ gastric lavage uniat 
invariably precede induction of narcosis. If this is mnittid. vomiting is sure to occur 
ami the risk of aspiration pneumonia from even the smullcsi amounts of such material 
is very great. 

Oral Sepnia. —The presence of carwun teeth also predisposes to lung infec¬ 
tion. Gangrene of the lung*- -not pneumonia -- ia especially apt to occur after 
general narcosis in people with carious teeth. 

Intratracheal insufflation ubaolutely prevents tho entrance of foreign ma¬ 
terial into the trachea or bronchi. It is the moat useful factor wo have in pre¬ 
venting tho occurrence of aspiration pneumonia. 

After operation, the following measures arc of use: Assumption of a sitting 
posture; or, if lying down, frequent change (every hour) from one side to the 
other; the taking of frequent deep inspirations; lastly, the expulsion of mucus, 
the presence of which is shown by tracheal rattling. The pain evoked by cough¬ 
ing often makes the patient unwilling to attempt to get rid of tho phlegm; 

4i 
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morphin or aspirin may lessen pain to such an extent that the patient may be in¬ 
duced to expectorate. 

Temperature. —The usual postoperative rise in temperature was mentioned 
in describing the customary (postoperative) course of ail uncomplicated ease. 
The height of this rise largely depends on the time consumed and the amount 
of trauma indicted at operation, and ii|>on the capacity of the patient's tissue 
for reaction. Taken by themselves, variations in temperature mean nothing. 
Transitory high temperature is of no significance, provided the patient's 
general condition is good, and provided there are no local inflammatory 
symptoms. 

Temperature may be due to slight infection of the wound, to aseptic absorp¬ 
tion, to constipation, or to bronchitis. If the general condition of the patient 
remains good. Ite careful to avoid doing too much. Do not disturb the dressings 
of the wound unless there is very good reason to Ixdievc tliut infection is present. 
In the presence of a suppurating wound, the return or ihc continuation of fever 
generally indicates retention. 

A normal or subnormal temperutnre in the presence of a recent spreading 
infection is of the gravest prognostic import. Such eases usually die. They 
have no powers of resistance; hence, they show no reaction. 


ALIMENTARY TRACT 

Care of the Mouth.- - Tn hospitals where the nursing is competent there is no 
complaint, ulamt the condition of the patient's mouth and teeth, hut in many 
otherwise first-class institutions there seems to he a good deal of indifference to 
taking proper precautions for oral cleanliness. In summer, flics may lie seen 
upon the tooth brushes kept for cuch patient alongside of his bed. Often there 
is no provision for sterilizing the dishes and eating utensils of patients with 
tonsillitis or bronchitis, and the spread of these maladies to others in the same 
ward is thus favored. 

In modem, well-managed institutions these faults do not obtain. 

Postoperative Abdominal Distention.- -Although this subject properly belongs 
under the section on tho nlHlomcu in the following chapter, laparotomies form 
so large a majority of operations at the present time tliut, for the reader's con¬ 
venience, the matter is tuken up ut this point. 

Distention usually dot's not begin until 12 to 24 hours ufter operation. If 
promptly recognized and properly treated, it subsides in n very short time. The 
long standing, unrecognized or neglected cases are the most intraetublc. 

Normally the expulsion of Hntus requires a little increase in abdominal 
pressure to overcome the resistance of the sphincter. If the patient has a fresh 
laparotomy wound, he naturally dot's not enre to contract his nbdominal walls 
and give himself pain, hence the necessary pressure is not exerted to expel the 
gases and they accumulate. 
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The nioiv thoroughly a |<uticnt is purged, or llu> more dmlii'illy the lower bowel 
it emptied by mentis of ciiciiiatu leforo o|irrnl ion, the *.urer it* such it pot lent to luffrr 
faun iiiarkitl |»i>*to|H-riUive distention. 

THKATMKXT. A fair sized rcrhtl lube punned jm*t through tli« sphincter 
mill iilluwitl tn lie in tliix |sisitinn kifjis tin* lower I’lul of tlm Inrgw intestine 
patent mid allow,- the* e-eaj»- of gas. Turpentine dupes to tin’ iiIhIoiiii'ii nro ex- 
eellent coiinterirriinnt* for evoking aetive |»cri8tnlHis. If idupeM and the rectal 
tilin'!* are of no avail, a hue , m mil should l*c given.* If this ia not elfivtual. a 
hi>ih enema with tincture o! a-afetida (asufetidu it* more effectual than eaaetu*o 
of peppermint * .-lioiild follow." 

If the distention |icr«isls ami ii< most iiiarkitl in the npjier half of the alKlo* 
men. there should he no hesitation in passing a slonmrh tube. If the stomach is 
found tilled, the stomach IuIk' should lie passed once ev«'ry ■! hours until the 
stomach is emptv. (Sis- I Mutation of tin* Stomach, 1h*I.iw.1 If, on the other 
hand, the stomach is found cmplv. a rectal tills 1 should once more Is- inserted 
and a s« ri<> „f , ui.iln should Is- given with the rectal tube lying ill place. 
Plain water muv Is 1 used. *1 he water should lie allowed to tlow in until the 
patient feels a slight discomfort. It is held a little while and then ullowcd to 
run out through the rectal tills* into a pail, the end of the tills 1 staying Is'low tie’ 
surface of the water in the pail so as to apprise one ol the expulsion of pis if it. 
should occur. Several uni Ion* imiv Is 1 used l»elorc an Hfcct is ohtuined. Duly 
ill cases of actual mechanical intestinal obstruction have I seen these serial 
enematu fail. 

For the reader's convenience, the following formula- are (riven: 

Snnpswls i n, mu 1 to pt-. up to ■> «jts, of tepid water with white aoap if 
|Missihle. Remove foam Irom toji. 

Olive oil enema: 

Olive oil I ox. 

Soapsuds - oz. 

Make an emulsion mid uive warm to Ik* retained. 

Follow in \U hour to 1 hour hv regular soapsuda enema. 

Or gall enema: 

Ox pall 1 oz. 

Olive oil 4 oz. 

Given as oil enrinn: follow with soapsuds or mix and givo all together. 

*0. Kleinsehmidt f3i recommends 2 nr 3 tablespoon fills of glycerin in • pint of water 

an excellent means of starting peristalsis. It i« said to cause less discomfort than the 
customary enema. 

•It is impossible to pass a recta! tube higher than a in. from the anus. If more of 
the tube is passed in. it simply curls itself n route I in the rectal pourh, Increasing the dis¬ 
comfort of the patient but passing no higher in the intestine. 
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Turpentine enema: 

Olive oil 4 oz. 

Spts. turpentine 1 drain.' 

Make un cinulMion. Follow with soapsuds enema. 

Asafetiitn enema: 

Asafctida 2 to 4 drams. 

Ox gall 1 dram. 

Turpentine 2 drams. 

Soapsuds 1 to 2 pints. 

Discrimination must he used in carrying out the treatment juBt outlined 
to nvoid undue exhaustion of the patient. If one method fails, allow a short rest 
before trying another. 

In some instances the Murphy drip infusion is apt to cause postoperativo 
distention. If an enema Ik? given and the Murphy drip stopped for u few 
hours, this usually sutlices. 

None of the so-called peristalsis-prrsluciug ilntf/x has proven of definite 
value. Prominent among these are atropin. physoatigmin, and hormonal, 
l'ituitrin has recently been used for this purpose. However, the number of 
cases in which it has Im*ou employed is not sufficiently large to enable one to 
draw any definite conclusions. 

No cathartic should be administered until one is sure that obstruction does not 
exist. 

Operation is to Ik* resorted to only after all the above-mentioned means have 
1k>cu proved of no avail. (See Vol. II, Chap. II, Postoperative Operations, 
for details about the relief of adhesions, 1 for indications for and technic of 
enterostomy, etc.) 

Postoperative Care of the Stomach. —Nothing is to Ik* swallowed until all 
nausea has disappeared (ns said elsewhere, thirst is ls*st relieved by cntcroclvsis 
of plain water). If vomiting persists more than a few hours after consciousness 
has Iks'ii regained, and if the vomiting is inadequate and protracted, allow the 
patient to swallow a glass of water. This is almost sure to he followed bv a 
copious emesis by which, it is hoped, the stomach will be completely emptied, 
thus obviating the use of a stomach tube. If, however, this is ineffectual, do not 
hesitate to wash out the stomneh. There should be no more hesitation about 
emptying the stomach with n stomach tube than there is about ordering an 
enema. A itomaoh which is found full is to be emptied every 3 hour* until it 
ia found empty. The patient should also assume the posture most favorable for 

1 In spite of numerous emphatic claims, so far nothing has boon found whirh prevents 
formation of adhesions. The recently published article of flaxton Pope (8) contains ex¬ 
perimental proof in fnvor of pouring a 3 per rent, citrate of soda in 2 per rent, sodium 
ehloriil solution into the abdominal envity whenever formation of postoperative adhesions 
seems likely. No harm had followed its appliration to hospital eases. The time is too 
short to tell whether this actually prevents adhesion formation. 
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passage of gastric eontcuts into the intestine, namely, lying upon the right aide. 1 

ACUTE DILATATION OE THE 8TOMAt'H.*- Although moat frct|ticnlly men 
after laparotomy under gi'iu'ral mirvosia, this condition has also occurred in 
]a a rfcctly healthy |a , o])le who have gorged iliemselvcs with an iiiiiisiiuIIv large 
meal. Moreover, operations under general anesthesia »i|*ni other parts of the 
Is sly than the alsloinen have ls-en followeil hy acute dilatation of the stomach. 
For them- reasons the subject is mentioned now instead of in the following 
chapter. 

Yon Huls-rcr (2) liilTcrciitintcs lietwecti acute dilatation of the stomach and what 
lie terms acute artcrioiiicseiitcrud ileus. Aci-ordiug (o liiiil, nmfr i/itilhilimi of (hr 
slotnorh consist* ju a simple atony of that structure. Tile patients an* thirsty anil 
very rcstlr—.; their incnaseil respiration- mid rapid pulse arc tint aeeoitipauict) h.v any 
rise in tein|MTiiturc. The onset I- so gradual that it is praelieally impcrccplititc. Often 
there may be DO vomiting; if till-re I-, it cuii*i*l* in regurgitation •>! small aiuouiils 
of fluid without apparent nausea; there is no |s-ristu1tie activity n« shown hy violent 
elllesis (sit lelow 1. A* sisill as the stomach 1“ emptied, the pulse and respirations drop 
to normal, there is no more restlessness, „n,| tin- patient usually drops off to sleep. 

Ar(tri<nnt*tnlm'il «/• hj» give* mi ciitin-lv ditleretit ehiiieal pieture priu-tically 
that of a high lliti-*tiiinl obstruction. The onset is sudden and is marked hy pro- 
liotiliccd collapse and liolint n-|s-atisl vomit ins’, which |«t»i»|s iii spite of stomach 
wa-lung*. The pulse i- small mid rapid, as in peritonitis; tin respirations are fro- 
ipn-lit and shallow and an- imt improved hy the passing of the slnmiieh tills-. There is 
alsuiliite ohstipatioii. Tin* violent ts-nstaltie stage i* frispuiilly followeil hy a parn- 
lytic stage, i. e., acute dilatation of the stoimieh. 

The llleehallies of acute iirteriolin-scuterilll ileus lire e.\plilllied hy voli llahorer IIM 
follows; The hand formed hy the stijs-rinr lncseiiterie artery lying across the triilia- 
vi-r»c |M>rtioii of the duodeiiiiiu i» pulhsl u|*iii (not n-leiised) hy that portion of the 
small intestine lying in tin- true |s-lvis. (It is eoneeivahle that prc-<*iiri from a full 
bladder in front may Is- just sutti<-icnt to prevent tin- intestine* Iroiu moving up uul. 

■ if tile pelvis.) Till- pull I||SI|I the mi-sciiti-ry nhliterates till- angh formed hy tin- su¬ 
perior uiescnterie artery with tin- vertehral mluniu. ami tin- diiodetiiim wliu-li lies la>- 
tween these 2 strueturcs i* compressed olmtructi-d at that point. (Inc id j things now 
liiip)N-us. Kitlu-r tin- stoiiuieli (mid that |sirtion of the duodenum als.ve the obstruction) 
empties itself hy repi-attsl violent vomitings (this may later on go over into a dilata¬ 
tion); or the angle of the esophagus with the stoimieh at the eardia may form u valve 
preventing the stoiiuieli from emptying and ipiii-kl.v leading to an i-iiurinous dilatation. 
(Any extreme dilatation of tin- stoniaeh causes it to impinge against tlu- ulidotiiitiiil 
wnll in front and the vertebral column behind, incidentally compressing flint part of 
the duodenum lying in front of the vertebrnl <<ohimu, thus furtla-r aiding in main- 
tenance of the dilatation.) At autopsy in tin* eases where denlli iwenrri-d from ex¬ 
haustion during the period of violent emesis, while the stoimieh itself showed no dilata¬ 
tion. the pylorus was widely patent and the duodenum down to the crossing of the 
su|a>rior uiescnterie nrtery mu widely dilated. Von Huls-rcr interprets this ns evi- 
denee that the gut hlld made a vain effort to overeome the olistrtlftinii U-low and that 
the stomach had eoustnntly emptieil itself through the esophagus. Thin explains those 
eases in whieh dilatation of the stoniaeh or high intestinal olmtruetion wns iliugnosed 
and in whieh no nhstruetion emihl lie found either at ojs-nition or at imtojisy. 

1 Markovie and I’erussia (.1) have shown that a healthy stomach empties itself in 2 
hours if the individual lies upon his right side, \ hours if on Lis back, and 0 hours if on 
hit left aide. 
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Tbkatmknt.—S imple atonic dilatation usually responds to lavage and 
abstention from food. The right-sided posture, as said before, aids in draining 
the stomach into the gut. 

Acute arteriomesentorial ileus is uninfluenced by gastric lavage. The rapid, 
high-tension pulse does not improve after emptying the stomach; in short, the 
obstruction is not relieved, and its symptoms naturally continue. Postural 
treatment, unless the small intestines are firmly adherent in the pelvis, relieves 
the condition as suddenly us it commenced. Lying upon the right side or as¬ 
suming tho knee-elbow position favors release of the intestines. Where postural 
treatment was of no avail in von Ilaberor’s cases, laparotomy revealed adhesions 
of the small intestine in the pelvis (following previous gynecological opera¬ 
tions). 

Operation is tho last resort in the treatment of this condition. The 
mortality hus been very high bccuuse of the exhausted condition of the pa¬ 
tients. 

Wcstcrmann (12) recently has recommended permanent ijastric siphonanv in acute 
dilatation of the stomach us being less trying to the patient than frequently repeated 
lavage. A tube 2 meters long is introduced through the nose for a distance of 50 cm., 
being fixed in place by a heavy silk thread. The tube bus n diameter of ' 2 cm. and 
should lint be too thiu-wullcd. The free cud of this tube is provided with a funnel, and 
empties itself into u vessel placed on the ths>r beside the bed. The inti>stiunl gast-s 
often interrupt the outflow. During the first day. a test as to whether or not the siphon 
is properly working is made every half hour: if not. siplmungc is re-established by fill¬ 
ing the elevated funnel and depressing it anew. With proper care, vomiting will not 
recur. Further, the patient is made much more comfortable by being allowed to drink 
all he wishes. Very little flqid is absorbed, as most of it promptly eseni>es by way of 
tho tube, hems? administration of fluids by other means is indicated. 

One drawback of the method has so fur lieen discovered. a pressure sore of the 
esophagus was found at autopsy u|m>u a patient in whom the tube had been in place 
for 4H hours; some transient soreness in swallowing nfter the removal of the tubo has 
occurred in sc vend other eases. 


Etioi.oiiy. —Von I laborer states that those who have lost much flesh and 
havo acquired visceroptosis arc especially prone to acute arteriomesenteric ileus. 
Operations by which the capacity of the abdomen is ultered—for example, re¬ 
moval of large fibroids of ovarian cysts—predispose to arteriomesenteric 
ileus. 

Any general narcosis may be followed by gastric dilatation. It has also fol¬ 
lowed operations under local anesthesia. 

Errors in diet, especially at the time when change is made from fluid to 
solid nourishment, constitute an important etiological factor. (Every prolonged 
general anesthetic paralyzes the stomach and intestines for some days after 
operation. The greatest cure must be exercised in avoiding overloading of the 
stomach because of this paralysis.) 

Lastly, mechanical compression of the duodenum by tamponade of the gall- 
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bladder or right kidney region hascuuscd aoute dilatation of theatomneh, which 
was relieved by removal of the otTending packings. 

lUCCOl till. Hiccough is one of the moat troublesome of the minor jaist- 
operative complications. One should endeavor to ascertain the cause and rem¬ 
edy it if possible. Among other remedies may In' mentioned pulling the tongue 
forward uud holding it in this position, holding the breutli, lavage of tho 
stomach, and the administration of morphiu or utropiu. 

Diet - -It is U'tter that nothing shall U* swallowed for I'J or even lit hours 
ufter operations under general narcosis. When judgment indicates, one may 
begin to gi\e small amounts of fluid as hot as can Ik* lmruc to drink say 1 ox. 
an hour tor several hours, until it is certain that these small quantities are well 
lmruc. It such proves to Ik* the ease, the amount can In* increased. Hy this time 
the urgent desire lor lluid has gone, the vigilance of the attendants slackens, and 
errors in diet are vers apt to occur. 

With the average well nourished individual. I here is no need for any liusto 
in giving solid final. He guided hv the individual himself. Wait until he asks 
for something more substantial than lluid**. Then ltegin with small meals ut 
frequent intervals, never allowing tin* hunger h* be completely satisfied. Noth¬ 
ing so |M*rmaneutly abolishes r convalescent's ap|M-tite as its complete satia¬ 
tion. It takes from I to <; days for tin* alimentary tract to regain its normal 
tone; hence, during this tinn* overloading the stomach must Is* a\oid«*d. It in 
not unusual for a patient who has done well the tirst few days to lose his ap|K*tile 
shortly ufter changing to solid food, ami to have his improvement conn* to n 
standstill, for no other reason than a prematurely large meal. < Irdiuurily this is 
of slight moment: a little starvation with or without a stomach wash, followed 
hy a restricted tluid diet, cures the average ease. Hut in weak asthenic types, 
such a delay in convalescence may Ik* just enough to turn the balance the wrong 
way. 

Except in a few restaurant' and really exceptional lmnies, the art of cimking 
in America is still in the camp lire or kcttle-und-frypan stage. It takes a huugrv 
man to attack the average restaurant or iMiurding-liousc meal. Hospitals nro no 
exception to this general rule. The quality of the raw materials supplied to 
the kitelicn is, as a rule, excellent. Eight here is the crux of the niHtter. Either 
the conks employed arc not sufficiently cnni[K*tcnt, or, if of adequate calilicr, 
they are not held up to the requisite standard hy the management. One. hears 
a great deal of talk alsmt Jirfrlirs hut pens*ives little change in the iiutr. of 
the food. 

There arc various grades of defective preparation. The bread and meat are 
fair, although there is plpntv of room for improvement. The vegetables an* at 
the bottom of the scale. Yet in many instanees they form the most important 
factor in the scientific management of digestive and metabolic derangements. 
Although not as up to date in certain other respects, in the preparation of every¬ 
day food certain hospitals of the nursing Catholic sisterhoods arc far ahead of 
other institutions. 
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The presence of food ought to stimulate tho appetite, not annihilate it 
Tastes vary. What is tempting to one is distasteful to another. It is hard 
enough to ascertain what will tempt a convalescent native-born American with 
whom the surgeon has certain things in common. It is still harder to do tho 
same for tho foreign-born patient. In such a case the following hints may bo 
of use: An Italian will be tempted by boiled macaroni with plenty of grated 
Parmesan chccso or a few slices of sausage containing a little garlic. Tho 
Hungarian loves u stew containing plenty of paprika. (Papriku should bo 
cooked with tho other ingredients, not added raw after the dish is finished, as 
is so frequently done.) A bit of salt herring is (‘specially attractive to the Rus¬ 
sian Jew. In short, if a little care is tuken to ascertain the individual tustc of 
cucli nationality, one quickly realizes the truth of tin; old adage about one man’s 
moat lining another’s poison. In other words, certain people relish, enjoy, and 
assimilate better than anything else dishes which are actually indigestible for 
others. Such catering to the taste of foreign-born patients entails a little addi¬ 
tional cure, but practically no added cx|>ensc Ihjcuiisc the material is so cheap. 
Oil tho other hand, these patients are extremely grateful for such congenial 
changes in their diet. 

UKCTAfj KKKIMNU will bo treated in tho special section under Operations 
on the Mouth and Larynx. 

Cathartics. —As said in my introductory remarks, with a proper diet one 
should bo able to dispense with the habitual use of cathartics and cncmata. 
Another means of avoiding tho giving of cathartics is a judicious utilization of 
tobacco, coiTco, and alcohol. A man who is a habitual user of these regains his 
normal state much more rapidly if permitted his accustomed indulgence within 
the limits of moderation. On the other hand, depriving such u man of his cus¬ 
tomary solace often leads to obstinate constipation. 1 A hospital is not a reform 
school, it exists to get sick people well, not to ultolish life-long habits. (This, 
of course, docs not apply to dipsomaniacs or drug habitues.) 

If, in spite of the means just mentioned, no result is obtained, u cathartic 
may have to la* given. The projier choice requires discrimination. Space 
does not. permit a detailed discussion of flic various drugs and their action. 
At each institution there is some favorite* powerful agent for stirring into 
activity the obstinately inert intestines of the average member of the working 
classes. Thus, at one place, equal parts of compound licorice powder uud 
Epsom salts (dr. ii each') is the sovereign remedy: at another, compound 
cuthurtic pills (aptly termed “little devils”) are the house surgeon’s stand¬ 
by. Such drastic purgatives arc often the only means for obtaining a normal 
ovacuatiou. 

With more intelligent persons methods change. Find out from the patient 
what cathartic suits him best, and be guided accordingly. This often saves 
the patient much unnecessary discomfort and the physician much experiment¬ 
ing. 

‘Vies versa the presence of constipation may spoil the pstient’s sppetite. 
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POSTOPERATIVE BACKACHE 

Many patient 8 complain nmro of a pain across the Hina 11 of the hack limn 
they do about the laparotomy wound. Thin is relieved to a certain extent by 
Mtp|Hirting tlie hack with plenty of pillow*. It chii U* prevented hv supjmrting 
the hack in a similar way ujmui the ojicrutiug table. 

POSTOPERATIVE HEADACHE 

Headache lielmm* in ihc aroup ot >\ mptonix following the ad in i n int ration of 
a general aiioilu-tic, 'Die winner the IhhIv absorbs water, the sooner the head 
aelie, nausea, and oilier syniptoiiis are relieved. While the headache is pre* 
cut. ipiiet, diirkiies> and ice cloths to the forehead minimize the patient'* di* 
comtm! as lunch a' |s>««ihle. Headaches which last lousier than I s hours 
usually are caused by some ntlier condition than the administration of the 
anesthetic. 


8LEEPLES8NE88 

After the first day or if. lack of sleep is a frequent complaint. Ilefore resort 
in" fo a hypnotic. such a~ irimial (gr. xv(, try to iieeomplish your purpisi* by 
preventiii" sleeji during the daytime, a glass of ale at the proper slipping time, 
or some very solid reading matter: the last is espisdallv effective if re,Hil aloud 
in a monotone by someone who does not understand it. 

GENERAL HYGIENE 

Sunlight, Fresh Air. etc. *1 In* lienofieent cfTi-ct* of sunshine, fresh air. and 
cheerful surroundings can uni lie overestimated. The country hospitals nre 
lieller off in this respect. Willi plenty of ground at their di*|sisul, they am not. 
cut off from light and air by ndjaeent structures. Often there, are sun parlors 
at the ends of the wards into which the beds of the patients on the shady sides 
of the wards can lie wheeled without much effort. The brilliant results of I (oi¬ 
lier in eases of surgical tuls-rculosis have called attention to this much neglected 
factor. 

Exercise. —Systematic exercises in laid arc of grout value, in keeping up tho 
general tone. The following list of exercises is taken from an excellent article 
by E. II. Pool (7) which also contains the literature up to date: 

Pool says: “While it is impossible to estimate accurately the effects of post¬ 
operative exercises, their trial in a number of cases neem* to support the theory that 
aa a result of their use, the general circulation is improves], the functions of the body 
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un> performed in a more normal manner, the patients feel better, muscular weakness 
and atrophy are diminished, and after getting up, exertion is less fatiguing and re¬ 
turn to normal is more rapid. The two objections—possible interference with the re¬ 
pair of the wound and danger of embolism and thrombosis—may be disregarded. 
No injury to the wound iM to be anticipated, provided proper exercises arc selcctcd.and 
intelligent instruction is given to the patient; moreover, there is no valid reason to 
fear embolism and thrombosis; in fact, there is some reason to believe thut the exer¬ 
cises may be advantageous as u prophylactic ugaiuat these complications. 

“If postojicrntivc exercises are desirable, it is essential thut their use should be 
systematised. A general policy may be udopted in each variety of operation as to the 
kind of exercises, the number of time's each is to hr performed, the number of times 
a group of exercises is to be carried out each day, and definite times for their perform¬ 
ance. Yet in many eases the condition of the patient and the nature of the operation 
demand variation from a fixed routine, so that although a definite plan may be fol¬ 
lowed in general, discrimination is essential in every ease. 

“1. Ankles Hexed and extended. 

“2. Lower extremities rotated separately. 

“3. flip Hexed and extended. 

“4. Knee Hexed and extemhd. 

“Ilotli .‘I and 4 should be usid with care after a celiotomy; frequently they should 
bo restricted to one side, the other thigh being somewhat Hexed; thus ufter appendec¬ 
tomy or right inguinal hernia, they should be omitted on the right side. 

“. r >. Fingers Hexed and extended. 

“(1. Wrists Hexed and extended. 

"7. Forearms pronuted and supinatod. 

“N. Kllwws Hexed and extended. 

“0. Arms Hexed and extended. 

“10. Neck flexed hy raising head. 

“11. Head moved from side to side (Interul flexion not rotntion). 

“12. Deep breathing. 

“Those exercises appropriate to a given ease having been selected, the patient is 
instructed in their performance. 

“The instruction of the patient or attendant as to the exercises is simplified by 
the usi* of such n form as the following in conjunction with the illustrations. 

“Instructions for exercises following Hight Inguinal Hernia or Interval Appendec¬ 
tomy. 

“Ilogin imstnpcriitivc exercises on third day. 

"Number of times daily: three. 

“Times for exercises (regular time a should he prescribed). 

“Number of times each exercise (always stop short of fatigue): Begin at 10, 
increase gradually to alxuit 30. 

“Exercises: 1-12 with exceptions ns follows: left side only. 3 and 4. (In a hernia 
the operator may consider it wiser to omit or postpone 3 nnd 4.) 

“All movements of the limbs should be performed with voluntary muscular resist¬ 
ance.” 


POSTOPERATIVE THROMBOSIS AND EMBOLISM 

Aaeptio Thrombosis.—In a certain small percentage of cases, thrombosis of 
the saphenous ami femoral vein occurs. It is usually first observed about the 
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tenth day. Treatment consists in moderate elevation upon pillows, the nppli<".i- 
tiou of ice-bags, and perhaps a little eodein for pain during the iirst few days. 
In course of time (■'{ to i weeksi the condition sultsidcs of its own accord. 

The prevention cannot be exuctly outlined. lavausc the etiology is obscure. 
’I ho condition ariiu** as friqucntly after "clean*" operations after those for 
acute inflammatory conditions. Certain operators assert that getting the pa 
tients out of ImmI on the second or third day improves the circulation and tends 
to prevent the formation of thrombi. Other surgeons. of equal experience, 
deny this ami maintain that the thrombi occur with equal frequency whether 
the patient gets up early or late. The left femoral vein is more frequently in 
volvcd than the right. regardless of the local ion of o|M>rutiou. 

Systematic exercises in hod do not subject tin* patient to as great a strain as 
walking M days after a major o|N*ration and yet olfer a way of keeping up the 
general tone without incurring e*|Mviiil risk. 

Suppurative Thrombosis. In the presence of suppurative thromlHi-is (an ex 
treinely rare condition i. libation of the vein proximal to the point of involve 
incut and its extirpation or simply laying open of the suppurating foci is imli 
eateil where this is feasible, that is, when* the thrombi have not already ex 
feuded to the great veins of the trunk. Thus the internal jugular i« lipped to 
prevent further spread of lt sinus throml»osis. Again ligation of the pelvic 
veins has 1hs*h practiced in pnerjiernl sepsis. The libation of the saphenous vein 
or the lateral iin*isiou of the vein and the removal of the thrombus are liual 
examples. 

Emboli. The removal of cinlsili from the large pulmonary vessels (Trend 
clcnhurg's o|H*rationi ha- been done abroad about times. Several of the 
patients have lived for days afterward and have evenfuallv died from pueii 
inoiiia or sepsis. but not from a second emlsdism. liemova! ot emboli jrom the 
biturcutiou of the aorta, the femoral, and |sipliteal arteries ha> lx*eu done with 
complete success. In each case the vessel wall was closed again by t'urrel 
suture. 


POSTOPERATIVE PAROTITIS 

This is usually the result of trauma inflicted by some horny-batided young 
anesthetist. Some people are more susceptible than other-. Application of a 
1’riessnitz pack often affords much relief. It is rarely iieeo-xary to open mid 
drain. 

POSTOPERATIVE PARALYSES 

To enumerate the causes of the various postoperative paralyses is to point 
out their prevention. As a rule, the motor paralysis is more marked than the 
sensory. 

Constriction Paralyses.— FROM tourniqueth.— Tourniquets, too tightly 
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applied, have cauaed paralysis. A nurae is apt to apply a tourniquet too loosely, 
an orderly too tightly. If present, the surgeon should assume responsibility by 
applying the constrictor himself if there is the slightest doubt regarding the 
ability or discretion of his subordinates. The pneumatic tourniquet bus the ad¬ 
vantage of more accurately controlling pressure than uny of the other methods. 

CASTS .—If a cust is split longitudinally immediately ufter application, the 
danger of undue constrictiou is minimized. A strip of licuvy muslin bandage 
laid lengthwise along the limb juMt before applying the plaster, senes us a guide 
in splitting the cast later. 

VOLKMANN’S IBCJIEMIC PARALYSIS. —Yolkinann’s ischemic paralysis is 
caused by the uuduo constriction of tourniquets, ousts, und bandages. Tf the 
constriction is relieved within u few hours, und such measures us elevation und 
massage arc promptly instituted to restore the circulation, the Chanel's for re¬ 
covery are good. Later oil the damage may be irrepnruhlc, depending upon the 
amount of muscle which is changed in the process. According to Alfred S. 
Taylor, there may bo 3 distinct types of Volkmann’s puralvsis (sec also Yol. 
I, Chap. XIII): 

(1) More or less fibrosis without damage to the nerves. 

(2) Paralysis as well as fibrosis. 

(3) Fibrosis with gradually developing parulvsis due to n slow constriction 
of the nerve fibors by the fibrous tissue surrounding them. 

As the atrophy dovclops, typical contractures appear. Only exceptionally, 
in even the less severe cases, after months of massage and electrical treatment, 
is there recovory of the disabled muscles. In ccrtniu unfortunate instances, the 
brawny induration, instead of being followed by atrophy, has ended in gangrene 
of tho constricted limb. 

Thera seems to bo an individual susceptibility to the acquisition of a Volk- 
munn’s paralysis; some individuals develop the condition after comparatively 
slight traumu, others escape in spite of a much greater degree of locul 
injury. 

There is a growing tendency to discard the use of the tourniquet in opera¬ 
tions upon the limbs; as said elsewhere, in performing amputations some sur¬ 
geons (notably Lambotte) uso no constrictors; they first expose and ligate the 
large vessels before dividing the tissuos transversely. In resections constric¬ 
tiou has also been found unnecessary. 

Anesthesia Paralyses (So-called).—Hyporcxtension of the arms above the 
head has been followed by brachial plexus palsy. The mechanics of this lesion 
are still a matter of dispute; but it makes no difference whether tho humeral 
head or the clavido does the damage, the position is bad and mnst not be used. 

The arms must not bo permitted to hang over the sides of the operating table, 
as there is likelihood of compressing the musculospiral nerve between the shaft 
of the humerus and the edge of the table. 

Trendelenburg's position has its special paralyses. The brachial plexus has 
been injured by an excessive pull exerted upon it by too much pressure upon 
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the shoulders by the shoulder pieces. Too (Treat a pull upon tho legs flexed on 
the thiglis has reunited in local paralysis. Each of these conditions was caused 
by failure to distribute the weight to be supported among several points; instead 
of this, it was allowed to concentrate upon one region. 

It is the duty of the anesthetist to make sure that none of these accidental 
nerve palsies shall occur. This is ('specially so after the operation has started 
— the surgeon has his own work to do and should not be diverted from it. 

•With the patieut lying upon the side, the nerves of the under arm are sub¬ 
ject to dangerous pressure unless special provision is made to guard against this. 
After all of these pressure paralyses, the nerve*, as a rule, regenerate in duo 
course of time; occasionally they do not. The can' of postoperative paraplegia 
is outlined on pages Jli. it, if.'i, 1 and U1. 

Paralyse! from Division of Peripheral Nerves at Operation. Tho divided 
nerve must U» sutured as a matter of course. Neglect of this at the primary 
olH'ratiou necessitates a secondary search for und union of the ends. This may 
Ik’ extremely ditlicult on account of scar tissue. Although others hold the 
opposite opinion. A. S. Taylor in over HM» instances hus never six>n atrophy of 
the nerve trunk di-lnl to the ]siiut of division, even after several years had 
passed since the division took place. 


TREATMENT OF THE WOUND 

OLBAN WOUNDS 

Removal of Stitches, Pincettes, and Adherent Qause. In clean wounds, tho 
first dressing is changed when it is time to remove the stitches. This varies 
with the nature and loculity of the wound. Thus, in wound* of the face, tho 
stitches may 1 h» removed as early aa the acrond day, provided there is no tension 
on the suture line. On the other Imnd, where the cosmetic effect is not so im* 
port ant, the stitches are usually taken out. on the fifth, sixth, or seventh day. If 
there is a tendency to separation, the alternate stitches arc removed on 1 day. 
adhesive plaster simps (sterile) taking their place, ami the remaining atite,hes 
nro taken out a day or 2 later. Michel clips (pincettes) are taken off on the 
fifth to seventh day. When catgut ia used to unite tho skin, the first dressing 
may be done anywhere from tho tenth to tho fourteenth day. By then the part 
of tho suture in contact with living cells will bo absorbed; tho rest can simply 
la* brushed away. 

To remove a atitrh, seize ono of tho lonso enda and draw upon tho knot an 
that a little of the, buried pHrt of the antnro ia drawn out of the akin; out thia 
with the barely opened pointa of a sharp pHir of seiasont. A quick jerk removes 
the stitch with practically no pain. 

Michel elipa are unbent by seizing each half with one of a pair of tnouae- 
tooth forceps and pulling them apart. Single hooka may bo used inatcud of 
the forceps. 
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It has Ixvn stated that Michel clips give rise to pain and local necrosis more read¬ 
ily than sutures. This is true if the clips urc applied too tightly; the same objections 
can lie made against sutures which have been too tightly drawn. In both eases local¬ 
ized necrosis is hound to ensue, and the patient suffers more pain than if the skin 
were less tightly constricted. Oehsner has laid particular stress upon this point. He 
sutures his skin wounds with horse hair bccuuse of its elasticity. He stutes that he 
has never seen any necrosis or cutting through of sutures when this material w r ux 
employed. In his clinic the approximation sutures are so hsiscly passed that the 
horse hair arches over the line of union and does not come in contact with the akin 
except at the isiints of entrance und exit; it is stated that the subsequent reactive 
swelling of the tissues tills up the lisips. 

If dried secretions have matted the layers of gauze together, its removal 
requires especial enro, for n sudden careless tug may tear apart the freshly 
agglutinated margins of the wound. It is best, to raise one corner of the mass 
gently, and grasp the Hat. piece of gauze next to the skin 1 with a forceps or other 
instrument eupahle of holding it firmly in place. The superficial layers of 
guu/.c are now removed. (’onsidernhle force can Ik* used without dragging on 
the freshly healed tissues. On either side, the skin is gently separated from the 
overlying gauze up to the suture line, and. beginning at. one end of the wound, 
the gauze is pulled olT. The direction of pnll is always longitudinal. It is well 
to keep the skin in plnee by pressing it down, as this lessens the pain. (The 
use of peroxid of hydrogen to loosen dried gauze is not. very effective. It is 
liolter to remove the superficial part of the dressing and apply n wet dressing for 
hull’ an hour. I»y that time the dried gauze has had time to soften.) 

The instruments used in removing the gauze must he disenrded. As said 
below, only after the wound itself has been exposed should sterile drapings be 
spread. 

After the use of the uetual eaiitcrv upon skin lesions, leave the scab alone 
until it. separates at the (Mid of alxmt 10 days. The small granulating area which 
is usually left behind is treated according to the principles laid down under the 
heading of ulcer. 

Do not remove a scab without good reason! If a lacerated wound lias be¬ 
come crusted over and there are no signs of purulent, intluinmntion, such as 
swelling and widespread redness, or increased pain, leavo it alone. The scab is 
the liest occlusive dressing imaginable, it is nature’s collodion. 

This point, is of U'xs im|iortimce in postoperative treatment tlum in the lnumigc- 
nient of accidental wounds. Large niul small Ulcerated wounds do U’ttcr if left alone 
in tin* absence of signs indicating retention than if subjected to daily dressing. Astlc.v 
Cooper was tbc first to observe this in the chso of a crushed ankle. The dried, hlood- 
soitked dressings were left untouched for several weeks und the wound healed kindly 
and without suppuration under this unsightly covering. 

‘Instead of applying loose gauze directly to the wound’s surface (after operation ie 
completed 1, for the sake of convenience at the first dressing, a small flat piece of gauze 
which u little more than rovers the suture line is first applied and then the rest of the 
dressings are applied in the customary manner. 
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SvbcnUaeotu Seront Effusions.— treatment. Subcutaneous serous effu¬ 
sions arc not rarely wen Ht first dressings of perfectly aseptic wounds. There 
have been no fever and no unusual pain: at tin* dressing tliere is no redness of 
the akin, the wound of whieli lias healed, merely a fluctuating swelling corre¬ 
sponding with the region of the wound. I'uder the strictest aseptic precautions 
and after painting with iodin, » narrow hladed instrument the tint end of a 
prohe, for example•• is inserted through the fresh 1\ healed soar until the llnid is 
reached, and the wound is cracked open a little more to jierniit of Irecr drainage. 
The instmuient is laid aside and a linn eotnpressite dressing is applii*d. I he 
aiuonnt of secretion determines the snhseipieiit course. I f it i* scanty, there is 
mi metl of disturbing the wound for - or •'! da\s; if copious, the dressings nni't 
be renewed ns often us they lav-nine saturated. I’snally the wound closes 
promptly ns soon as the serum hus escu|>ed. 

PREVENTION. Many o]H-rators like to sipnive out the air just la-fore elos 
ini; the 1 last stitch of the skin wound. Tho\ then apply hard pads , t f gauze to 
either side of the suture line for the sake of additional compression. 

Kl. as m com riitssioN is a prime factor in preventint; llie suliciitiiucuus ac¬ 
cumulation of serum. l.owr gnu/e adapts itself for this purpose most readily. 
It e»|uali/es the pressure of the nw-rlying bandage. Where direct compression 
is desired over one particular spot, a folded towel or a roll of bandage may 
Is used, held in place |>\ a strip of adhesive, (tier this the usual huuduL'c or 
hinder is applied. 

ItiiAiN.MiK or \si mr woi mis i« often made to |icrmit escape of serum for 
the tirst -I* hours. 1 It i» then removed under the strictest aseptic precautions, 
ruder no circumstances are xwnhx or prolx's to lw passed into »ue|i tracts utter 
withdrawal of the drainage. There is no more sense in doing this than in pmh 
ing a fresh punshot wound. In either ease there is great dauper of enrrvinp 
infection inward. 

Consistent Aseptic Technic. - •Consistent aseptic technic is rarer in tla* wards 

than in the operating nsim. It is quite common to see a ... pull on a pair of 

sterile gloves in the most approved fashion ami then remove tin- dressings f the outside 
of which has U-oii in roiitm t wi’li the hed clothes, <'tc.) with the-< -tcrile glovixl hands. 
Often la-fore the drrwsilig* are tom-lust, a sterile towel is spread mil with religious earn; 
then, us the dressings inmr away, they usually swmp over that ji.irt of the towel nenr- 
i-st the wound, infecting it. Next, sterile scissors and forceps ar< used for removing 
stitches—it is nlwnys a mutter of chunee whether or not the points of these instru¬ 
ments become infected. I'suully the?’ do not, hut this through no fault of their user, 

who is, of course, unconscious of the errors committed, Oi.. the most frequent 

"lircaks” is the contact of «hirl- or mat-cuff with towel, i-oiimi, or gnu re wi|s-s while 
instruments are bring ii-axl in a wound. As attention is mtidntr.ilid on the wound, 
this mntnet csenpes notice. 

Perhaps if something like the following sequence were to lie observed, there might 
be less opportunity for error, though if a man does not. have the true hcusc of asepsis, 
no set of rules can give it to him. 

1 This it a routine measure in breast amputations, extensive thyroidectomies, .inputs 
tioaa of limbs, accidental scalp and face wounds, etc. 
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Remove all dressings except the last piece of gauze next to the wound, without, of 
course, touching the wound. Now, with the wound exposed or covered with a single 
piece of gauze, the surgeon should turn back his cuffs or, better, roll up his sleeves be¬ 
fore pulling on the gloves in the customary approved fashion (see Vol. I, Chaps. I and 
II). Finally, the sacred sterile towel can be spread so that it lies up close to the 
wound. 

The reader may remark that there is nothing new in all of this, a fact which I most 
readily concede. But I do insist that the inen of the pre-antiseptic and pre-aseptic 
eras and many of those trained by them do not possess a sufficiently acute sense of 
asepsis. All which has been said about the clinics abroad, and the '‘breaks” which 
occurred in so-and-so’s clinic, is true enough, but we should not boast as long as in¬ 
fections follow Lane platings in dean cases, or distinguished operators grasp the rail¬ 
ing of the amphitheater, adjust horn spectacles or revolving chairs, wipe their hands 
with towels hung around their necks, or pull a badly narcotised patient’s tongue for¬ 
ward and then go book to their operating without more ado! 

As in religion, everyone makes loud protestations of faith, but how long will the 
average o|)erutor bear the statements of a conscientious and tactless “censor of asep¬ 
sis,” without showing annoyance or even losing his temper? Nurses are even worse 
in this respect; to call their attention to u “break” is to earn their cverlusting hatred 
(for the time being). 

The question is not how to l>ccomc surgically dean, but how to stay so. 

Binders. —Tlio function of u biiuftr is to take the place of a bandage in se¬ 
curing tlm dressings in place. Yet bow often docs one sue failure in accomplish¬ 
ing this purpose 1 Muny binders put on in the operating rismi arc applied too 
tightly ;tlio unconscious patient offers no remonstrance, and ns consciousness re¬ 
turns bis complaints nru attributed not to the unnecessary tightness of his dress¬ 
ings, but to the unavoidable pain in the wound. Simply sliding the lingers 
under the edge of the binder will tell one whether it is too tight. Another fre¬ 
quent fault is that more of the body is confined by the binder than is rjplly 
necessary. For oxnuiplc, ufter an operation upon the lower abdomen, it is not 
necessary that the binder shall constrict the upper abdomen and thus hamper 
the play of the lower tliorux; nor, after a gall-bladder operation, shall the 
lower nbdomon be tightly encased, hampering the abdominal respiratory move¬ 
ments. 

On the other hand, too loose application of a binder results in its displace¬ 
ment Binders tend to migrate toward the narrowest part of the trunk, namely, 
the waist. Hence, those applied over the hips and lower abdomen should be kept 
from sliding upward by 1 or even 2 perineal straps padded with cotton to pre¬ 
vent cutting; while those binders around the thorax or upper abdomen should 
be kept from sliding downward by shoulder straps. 

Much time is wasted in some institutions in putting an unnecessarily large 
number of pins into binders for the sake of a pleasing appearance. At the 
Mayo Clinic one can see binders iu their proper place doing their work by virtue 
of 8 largo safety pins. Of course, the many tailed or acultctns binder is capable 
of more accurate adjustment than the other sort. 

It is always safer to place a strip of adhesive plaster half on the gauze and 
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half on the skin at the upper aud lower margins of the dressing to prevent its 
slipping. In fact, some suggest discarding binders entirely And using 3 or 4 
strips of adhesive plaster run half or lhn*e-i|uarters around the body. 

Adhesive Plaster.—At a first dressing it is wrong to tear off that part of 
the adhesive which is firmly adherent to the skin. If the dressings are soaked 
with secretions, the plaster is cut just at its union with the skin on cither side, 
and tho mass of soiled gan/e can he removed in toto. If, however, the super¬ 
ficial layers of gauze are still clean, the udhesive need only la* divided on 1 side, 
so that tho dressing is laid aside us though on a hinge. After the deeper parts 
have been renewed, the original superficial part is again swung hack into piano 
und secured hv short pieces of fresh adhesive. 

In cases where the dressings require frequent change it is of ndvaiititge to 
use tags of adhesive plaster applied to the skin well over ou each side beyond 
the dressings. From these tugs, tu|ic* run across the dressing* to meet each 
other. Simply untying them releases the dressing: should the ta|K*s lsvoino 
;soiled, it is easy enough to renew them without disturbing the adhesive. 

> In short, udhesiv)' plaster, once firmly allaelual to the skin, should not. Ik* 

1 removed except for good and sufficient reason. I(e|ieuled removal and re-appli- 
jCutioii render the skin raw and tender. It^s fur Iteller for the patient to look 
-like a neglected hill Isiurd. with a mass of *ii|«eriiii|iosod layers of adhesive, 
jlliau to pr«*sent a .neat ap|s-a ranee at the sacrifice of his ]M'rsotiul comfort. When 
jBuallv it comes time to remove the adhesive, the lila’i'al u*m* of licuxiii or coin- 
jtnen'inl ether, combined with an unhurried, gentle manlier, will assure minimum 
Irritution to the skin. 

; Rupture of the Primarily Healed Suture Line. This accident may occur in 
asthenic individuals. The hsailily of the wound or the method of closure has 
Jiractftsllv nothing to do with its occurrence. There are certain people whoso 
jjtissucs an* of poor quality ami. no matter how one unites the wounds of throw 
[person*. 1 there is danger of rupture. In alidoniimil surgery, the ease* of curci- 
Inonm of the stomneli and uterus seem cs|»reiully prone to this accident. It 
Visually happens between the fourteenth and twenty-first das s. A cough nr 
sneeze may lie followed by parting of the wound. Sometime* the jieritonuuin 
remains intact, at others the entire wound ruptures, ullowiug prolapse of 
viscera. Inspection of the wound shows not the slightest reaction. The un¬ 
changed tissiu* arc as clearly to he recognized as at operation. 

5 The accident is not usually followed by serious consequence*. A secondary 
suture is made and the wound heals without further trouble. 

i 

D tT BO T BP WOtntM 

The general principles in the treatment of infected wounds consist in ( 1 ) 
providing free drainage and (2) improving the patient’s general condition hy 
every possible means. 

* Whether by layer or through anil-through eutore, or by silk, catgut, or tinea. 

• A 
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Wonnda Infected from tbe Very Beginning. —As a matter of course, these 
should not be closed until suppuration hus subsided. If the margius can then be 
brought,in contact by adhesive strapping, well and good. If not, it may be 
necessary to mobilize the edges by undercutting before uniting with secondary 
sutures, leaving plenty of spuee between the sutures for drainage. 1 Should the 
defect Ik; so large that the margins cannot !>e brought together, some suitable 
plastic nieusurc must lie resorted to. 

Wounds infected at operation should Is; opened widely from one end to the 
other to ailord free discharge of secretion, and only after they have liecomo lined 
with healthy granulations should uttempt at secondary closure 1 m* made. 

An exception to this rule exists in wounds of the face, where, if it is pos¬ 
sible, uu attempt should lx: made to drain at 1 or 2 points for the sake of the 
cosmetic result. Ruder such circumstances, of course, a much closer observa¬ 
tion must Is; maintained to guurd against retention and the wound must Ijc 
ius]MX*ted several times a day. 

In cellulitis of a particularly malignant character there may Is; a great deal 
of redness and very little secretion. On the other hand, there may be little 
redness or swelling with much secretion. 

Late Infection.- Catgut, infection and stiteh-hole abscesses come on late. 
In the ruse of stiteh-hole abscesses, if the approximation line is well united, 
and there is no genornl reaction, remove the stitches, apply a vet dressing, and 
watch for 24 hours before doing anything more. If, on the other hand, the 
approximation line is iufluuicd and the adjacent tissues are swollen, red. and 
tender to pressure, it is butter to open the entire wound rather than risk the 
effects of retention. 

Baoteriemia. —The essential treatment of patients whose blood shows tho 
presence of bacteria consists in searching for and freely draining the local focus 
or f(H?i of infection. It is wrong to suppose that a patient whose postoperative 
blood-culture is positive for a certain pathogenic organism is doomed. It is 
not uncommon to observe* a hacteriemia just before ami after operations which 
Bavo tho patient's life; while the lirst, culture taken a few hours after the opera¬ 
tion may also show some organisms, later ones usually are sterile. This is 
soon in liiuny cases of acute mastoid disease, osteomyelitis, and uterine in¬ 
fection. Even if organisms persist in the blood for some time, then* is a pos¬ 
sibility of eventual recovery, especially if the relative numbers do not increase. 
Meanwhile the pntient’s strength should be conserved and maintained in every 
possible way. Patients with sepsis often show great capacity for food. This 
should lie indulged in; it is the best means of affording the individual ammuni¬ 
tion for his fight against the bacteria—fur more useful than inunctions of 
ungueutnm (’rede or the injection of vaccines. 

Drainage Material. —Except to keep the mouth of a wound open or to stop 
a hemorrhage by compression, gauze should not bo used in the depths of a 
wound. It becomes saturated very quickly. Tt then ceases to drain and acts 

* Reichel advises secondary suture of all scalp wounds as a routine measure. 
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as a plug even if loosely inserted. Resides this, its removal always causes tho 
patient a great deal of pain except in old wounds. The intelligent employment 
of rubber, either as ruhlier dam or as rubber drainage tubing, will provide for 
the free outlet of purulent discharge*. It has the additional advantages that 
the surgeon s|s nds much less time at dressing the wound, and that the patient 
is spaml much unnecessary pain. 

It is iui|Mirtant to preserve a nii*e balance lietweon removing drainage too 
soon, thus allowing the sii|>crliciul parts of the wound to wane together ntul 
blocking the onttlow of pus from the depths, and, on the other hand, leaving the 
drainage material in place too long, which results in the formation of a rigid 
walled sinus the -ides of which will not come in contact with one another. 
Its lining of granulations is of such poor quality that there i* little or no re¬ 
sponse to stimulating measures. Such a tract may remain in nhthi i/uo for an 
interminable length of time lieforc it doses. If all other measure* fnil, excision 
of the tract i> the only remedy. 

l!v gradually shortening the drainage tubing day by day. there is less likeli- 
liood of ex]H-rieneing retention from t«n» rapid withdrawal of drainage. If 2 
large tubes are lying parallel to one another, withdraw 1 entirely after 2 or !1 
da\s. gradually shorten the other, and finally pass a narrow tulm inside whnt 
remains of the larger tills* lieforc withdrawing it. In this way the patient ia 
spared uunivessan pain, although the drainage loses nothing in effectiveness. 

Needless to siy. a safety-pin should trunslix the outer end of any drainage 
material which i* used. Neglect to observe this precaution frequently results iti 
the unobserved disappearance of the drainage material within the suppurating 
tract, and its rediscovery months later at ii second ojierutiou by another 
surgeon. 

Drainage by Gravity. Counter-ineiiiom, and Permanent Suction. Escape of 

secretions hv gravity may Is- facilitated by changing the posit ion of the drained 
part (in an appendicitis abscess having the patient lie iqmii his right side) or by 
establishing a counter incision. If anatomical or other conditions do not permit 
either of these, permanent suction (Yol. 1. Chap. VII ) may Is* employed. If, 
in spite of these measures, the wound does not hsik well, the temperature keeps 
up, and there are no symptoms |siiiiting to disease elsewhere, it may lm assn mod 
that badly drained or nnrqs-ncd cavities still exist in the ii (Tooted region and 
search for them must Ik* made without further delay. 

Irrigation of wounds is falling into disuse us time giK*s on. As long an no 
retention exists, the tissues will heal ns rapidly ns their individual nature al¬ 
lows. Nothing i* to lie gained by washing out a wound which, within 15 min¬ 
ute*. fills with purulent secretions. This remark docs not apply to permanent 
irrigation of infected joint cavities, etc., but merely to the use of irrigation br a 
routine measure in the round of ward dressings. 

Permanent Bath. — In certain infections of the hnnd and forearm, of the 
ischiorectal region, and of the lower extremity. jH-rmanent bath at body tempera¬ 
ture or a little higher (up to 118° F.) may be of great service in cleansing 
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tho parts without pain, affording ready escapo of accretions and permitting (in 
the case of the extremities) moderate movements. The pus-infected water of 
tho permanent hath should be mixed with some strong antiseptic before it is 
poured into the sink. The nurse or orderly whose duty it is to attend to this 
ahould 1 m; cautioned against coming in contact witli this septic material. The 

composition of the permanent hath is of 
minor imi>ortnncc. Weak antiseptic (boric 
acid or aluminum acetate) solutions are 
employed. 

Drainage in Kinor Surgery. —Ticgel (11) 
employs u spring to keep the lips of the 
wound apart, thus facilitating drainage 
( Fig. H). Other authors have employed stay 
sutures to keep the margins of the wound 
apart to |>crmit of free drainage of the sub¬ 
cutaneous region without the use of n drain. 

Heat. — Heat may bo upplied in any number of wavs. Among the easiest 
aro the poultice and the hot-water hug. 1 shall not enumerate the thousand and 
one devices for diathermy. Let it suffice that a very simple and convenient 
apparatus may bo improvis'd hv lining a box with asbestos eardlxiard upon 
which aro set up as many electric bulbs as desired. At opposite ends, the box 
may bo cut away to suit the individual requirements of the case. 
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Types of Absorbent Dressing and Indications for Their Use. 

In a properly drained wound one finds all the secretion in the superficial dressing 
and practically none in the wound itself. . The welling up of pus upon removal of 
dressings shows that this pur|msc has not lieen accomplished. Hither the wound has 
not been properly drained or the drivings have not been changed often enough. 


Where the accretion is thin and profuse, it is unnecessary to use n wot dress¬ 
ing. There ia bo much fluid given olT by tho wound that the dressing rapidly 
becomes soaked and must be frequently changed, ruder such circumstances, 
tho employment of /mis of Irish mtuw in gauze envelopes instead of quantities 
of dry gauze is of distinct, economical advantage. Irish moss comes in flat 
boards like thick cardboard. This is cut into convenient sizes and is wrapped 
in 2 or 3 thicknesses of gauze. It is then soaked in water until it becomes soft, 
is wrung out thoroughly* and applied to the wound—under proper aseptic 
precautions. 

When; the secretions are thick and fairly profuse, a uvl (Irr.ssint) changed 
2 or 3 times a day should he used. For all around usage aluminum acetate 
solution (liquor bnrrowii) is the most satisfactory. Only the supernatant fluid 
of the aluminum acetate ahould be used. The sediment should not be shaken 
up; it is au inert, insoluble compound (sulphate of load!. 

Experience will show how much gauze is necessary to properly absorb the 
secretion of any given wound. The gauze should be wrung out before it is ap- 
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plied to the wound. A split compress protects the skin from pressure of tho 
safety-pins holding the draiungv in pla<v. Rubber tissue, oil'd uiusliu, oil 
silk, or wax paper covers the wet gHiizc and projivts Is-voud it. on nil sid«>s. 
(This is a technical error in my opinion. Emma. I This is held in place 
by a suitable bandage, binder, or ta]>cs. as tin 1 ease may lie. 

In wounds with moderate secretion, in which the acute inlhimmutory slap* 
is past, one ran obtain ulc-orption of nvrctioii* and at the same time avoid 
undue mac« > rntioii of the skin by applying a dry gauze dressing covered with 
rublier tissue or some similar impervious substance: this prevents crusting in the 
supcrtirial part of the dressing, l.ater on a dressing of bluud ointment sutliccn. 
The treatment of granulating surfaces is descrilsd Udow under I’leer. 

Protecting the Skin from Irritating Secretions. During the stage of acute 
suppuration, coating the adjacent skin with zinc oxid ointment not only pro¬ 
tects the skin from irritation, but also prevents the gauze from becoming glued 
to the skin. When* the wet dressing lias set up a folliculitis of the adjacent 
skin, simple exposure to the air often cures it. If not, a wet dressing of 50 
per cent, alcohol max improve matters. 

Furuncle*. It is often possible to cause a liegiuuiug furuncle to subside 
by the application of a small bit of H» per cent, soap wilicxlic plaster (the 
iiM[wirted (iermaii variety is the U-st). The plaster should Is* chutigcd once or 
twice a day. I’niler no circumstances should the pus lie squeez'd out of any 
furuncle. Such manipulation may result in a spread of the process and the 
formation of a carbuncle. If the salicylic plaster is not available, a wet dress¬ 
ing should ls> worn until the signs of inlhimmation have subsided. If there is 
■, not much swelling or inllamniatioii of the adjacent skin, a small bit of surgeon's 
, lint, the size of a |s»stage stamp, may Is* spread with a little ointment and held 
• in place by very narrow strips of adlimvc plaster. Do not tr\ to hasten the 

■ sloughing of a furuncle. As long as there is 110 retention, leave the slough 
I alone until it Iternmes separated of itself. 

(’ertaiii men introduce a toothpick dipixxl in enrlsdie acid into a furuncle. 
The ium* of tincture of iodin for this pur]x>sc is nearly as ellective and much h*ss 

■ apt to l»e followed by necrosis, licforo o|H-ning any fis-us of siippurutiou 
(furuncle, carbuncle, paronychia, etc.) it is an excellent plan to anoint the 
adjacent skin with some sort of grease, so tlutt the escaping pus does not infect 
adjacent hair follicles and give rise to further trouble. If no grease is available, 
soap will answer the purpose. 

Removal of Gaue from the Depths of a Wound..Tf jsissible, it is well to 

wait until the gauze has become loose of itself Is-fore removing it; one may have 
to wait as long as 2 nr 3 weeks for this to happen. If, however, it is imperative 
that gauze shall be removed sooner thun this, the following jsiintH should la; 
borne in mind: 

(1) Soaking the. superficial gauze by a snjierimposed wet dressing, for half 
an hour or so, or the application of peroxid for 10 or 15 minutes, will loosen I bn 
gauze for about an inch from the surface. 
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(2j Undue force must never be employed in pulling the gauze loose. Spread 
out each piece of gauze in turn, testing the center and cither margin to see 
which part will come away most easily. Pull up such portious us yield readily 
until resistance is met with, then go over the entire mass of gauze piece by 
piece, and probably much which could not be removed previously cun now he 
withdrawn. If several strips have been withdrawn and the remainder are 
firmly adherent, transfix them close to the skin with safety-pins, cutting off the 
redundant ends, then apply a wet dressing for 24 hours ljcforo again attempting 
their removal. 

Ci) Twisting a piece of gauze into a roj>e may sometimes free it when 
pulling alone fails, but here, too, one must be careful to avoid using too much 
force. 

Whenever it is possible, it is best to leave the gauze in place; until it lias 
become loosened of itself. This is especially iuijsirtaut when* gauze has l>eeu 
used to stop a secondary hemorrhage or when; it. leuds down to flu* suture line 
of a hollow viscus. 


Tun Thkatmhnt ok T t i.ckr 

Granulations. — limit hi/ t/ru milalioitx should lie u bright strawlierrv red, 
dense in structure and should bleed readily. H.nth front ;/niinili)liiins are pule 
and Hubby, and tear easily. These may Is* cut off with a curved scissors or 
curetted away with a sharp spoon or cut down with a silver nitrate stick. The 
application of u wet dressing of red wash for 21 hours will cause a remarkable 
shrinkage in the exulieraut granulations. I nsuffirirnl iinnntlulioiis mpiirc* 
I oral stimulation by means of hulsnm of Peru, a wet. dressing of nitrate of silver 
solution, 1:500, application of 50 per cent, silver nitrate stick or of full 
strength silver stick. In addition, attention should lie paid to general hygienic 
measures. 

Tn some cases there is u tendency for a fibrin deposit to cover the surface of 
the ulcer. This can readily lie prevented by tin* use of a wet dressing of .‘5 per 
cent, citrate of soda solution. 

The surface of the gruuulatioiis, once- they have become healthy, must bo 
kept smooth bv the use of tin foil, silver foil, aluminum foil, or strips of 
rubber tissue, applied partly over the epithelial uiurgiu and partly over the 
granulations, well greased gauze, liiitiuc or adhesive plaster straps. 

An excellent dressing for the margins of ulcerating surface's and also a good 
substitute for flexible collodion dressing to small wounds, esjKvially those of 
the face, is tho following: 


9 40° paraffin . ft gin. 

52° paraffin . 1* gin. 

Beeswax . 2 gin. 

Castor oil. 1 <?. c. 


To be sterilized in an autoclave and applied with a camel's-hair brush while warm. 
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I am indebted to Dr. Alexia Carrel for this prescription. 

Stimulation of Epithelial Margin.—The epithelial margin of an ulcer may 
be stimulated by an .*» per cent, scarlet red ointuuMit. This ointment alum Id be 
applied to the epithelial margin direct and to no other part of tho ulcer. Tho 
stimulating etTeet of scarlet red und its allied nmido-axotolnol varies greatly. In 
some ease* there seems to U> » reuinrkaldy rapid proliferation of the epithelial 
cells, while in others no noticeable etTeet can lie oliservod. Unless very hirin' 
amounts of this are used, the danger from aniliu absorption is nil. Scarlet red 
has no stimulating effect upon granulations. 

Plastic Procedures and Skin Grafting. Large granulating anrfail's must lie 
healed by a suitable plastic procedure or by skin grafting. Tho margins 
of the adjacent skin may Is* mobilized by undercutting. If the defect, is not 
too large, it may |m» jtossiblr to bring these mobilised margins together by 
means of silkworm cut -titdies. The angles of the wound should la* drained 
with small piivc.s of ruhlier tissue. For the details of covering defivts with tlaps 
from other part* of the lmd\ (Italian method 1. the Krause and the Thinrseh 
method, see Vol. 1. Chap. XII. .1. S. Davi* does not euri't the grnnulations, 
but places his grafts dircctlv ujion the healthy granulating surface. In large 
Thiersch grafts or in Krause full thickness grafts, he establishes numerous 
button holes to provide for drainage of sis'rctions from the granulating surfaces; 
thi' prevent* lifting the grafts a wax from the underlying graunlatioiis by aeon- 
mutation* of purulent secretion, lie hold* the graft in place by means of a 
ruhlier covered cotton mesh, which is tirmly attached to the healthy skill lievoiid 
the granulating surfaces. This ]iermita a freijnent change of dressing without 
danger of shifting the graft*. 

Care of Adjacent Skin and Joints. In ulcer, as in deeper Hiippuratiiig 
wounds, care must In- taken to avoid irritation or maceration of adjacent 
skin. In addition to thi*. care must In' taken to prevent gradual contracture of 
joints. 

Xrglret to observe this latter precaution limy lend to serious cnnsoijiieiiroN. Thus I 
have seen a contracture of the knee joint following the incision and drainage of a 
popliteal iibsccs*. A thick cicatricial dejstsit surrounded the vc*scls mid nerve's nnd 
n-sisted all iittcmpt* at gradual extension. The km** whs flexed beyond a right might 
nnd, in order to give the patient a useful limb, it was ih**'shh ry to resi**t a perfectly 
healthy knee-joint. 

Erysipelas, pyocyancus infection, diphtheria (in wounds), and tetanus, arc 
treated in ('haptcr XVI, Volume I. 

SPECIAL POEMS OF INTOXICATION 

Carbolic Acid.—('nrhnlic acid iti not to Is* used, even in very weak nolutiomi, 
as a wet dressing on account of danger of carbolic gangrene. Within an hour. 
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or even less time, the skin becomes anesthetic, shortly after which the superficial 
tissues suffer permanent dumago. The longer the application, the deeper the 
effect of the poison. If upplied early a wet dressing of alcohol may help 
matters. 

Tn former years carbolic solutions were often used for irrigating large pus 
cavities, and frequently some of flic irrigating fluid was loft behind. One of 
the first symptoms of absorption is the dark brown color of the urine. This is 
mentioned, though carlxdie acid solutions urc rarely used at present, because the 
danger attending their use must Is; Isirun in mind. 

Pure cnrlmlic acid is still used as a substitute for the actual cautery in disin 
footing Hp[M'iidicuhir stumps, iritcstinul stumps in tin- course of rejections, and 
by some in swabbing out abscess cavities tin the latter case alcohol must be 
used afterward to neutralize the carls>lic acid). 

In certain clinics carlstlic . r > per cent, solutions arc still employed for im-. 
mcraing the IuuuIh after scrubbing with soap and water. 

Biohlorid of Mercury. Michlorid of mercury is used in I gi.oon solution 
for disinfection of the hands and arms; in 1:111,000 strength for gargles and 
douches; and in 1 :ftt)<> for final disinfection of the skin after cleansing with 
soap and water just before commencing to operate. 

As a wet dressing it is not to he recommended because of its tendency to 
cause dermatitis. I’pou granulating surfaces it is readily absorbed and may 
give rise to mild grades of mercurial poisoning. 

Iodin. — lODOKOItM. Iodoform is still used in certain hospitals. The pos¬ 
sibility of iodoform intoxication must always l>c home in mind. I have seen 
several instances in which acute iodoform poisoning (high fever, delirium, 
etc.’) followed the use of a single layer of iodoform •••:vzc stutF<*d with plain 
gauze to form a Mikulicz packing after nephrectomy for tuberculous pvo 
nephrosis. The symptoms promptly subsided upon removal of the iodoform 
gauze. 

TINOTORK OK IOIMN. Tincture of iodin has recently come into deservedly 
high favor. It must not be forgotten that if is a powerful irritant to sensitive 
skins; on these it is wiser lie fore applying it to dilute the full strength tincture 
by half with alcohol. One should never forgot to wadi off the surplus indin 
after completing any operation in which it is used. Failure to do this is often 
followed at the first dressing severnl days later by t!i«» discovery of diffuse 
dermatitis with large ldehs. In less severe cases the skin is peppTed with an 
infinite number of tiny blebs. On account of its irritating qualities, tincture of 
iodin should not lie used. 

Soarlet Bod. -Scarlet red is an aniliii dvo used for its stimulating cffcc,t 
upon the growth of epithelium. It should, therefore, lie applied to the margins 
of a granulation wound nnd not upon the granulations (see page Stimula¬ 
tion of Epithelial Margin!. 

Nitrite poisoning has followed the use of large amounts of Reek's paste in 
suppurating tracts. 
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Bashes after operation ma v bo duo to a variety of cause*, among which may 
bo mentioned administration of calomel, turpentine in encinatn, simple soap¬ 
suds cncinutu. euU*hs, the virus of scarlet fever, finally urticaria front mauifoKl 
CUIISCS. 

Alcoholic Delirium (Delirium Tremens). For the routine twitment of this 
disease, the reader is referred to stuudnrd text Issiks on thcrii]M*utics. 1 shall 
merely speak of the preventive measures. It is a mistake to deprive a chronic 
alcoholic of his customary tipple just Ikviiusc he hap|H'us to lie in a hospital. 
Not only should uleolud Ik* freely given within tin* limits of discretion, hut some 
strong sedative ipreforahK purnldchvd *sst should Ik* admiuistcml ut suitable 
intervals. If, in addition to this, a plentiful diet is allowed and the IkixvcIs am 
kept o|M>u. the risk of dementia |M)tutorum will Ik* minimized. It may Ik* of 
interest to add that a chronic alcoholic will take his auesthi*siii fur lietter if he 
bus lsrn given a Mill drink of whi-kcx a short time lK*fon*. 

Acute Postoperative Mania. Acute |Misto|K*rativc mania may come on as 
sc kui as the patient has recovered from narcosis. Fortunately, struggling, gel' 
ting out of U*d. walking downstairs, etc., are not apt to Ik* followed liv injury 
to the wound if them- acts mvur within a few hours after o|M>nilioii. The 
freshly inserted suture material is at its strongest, and. as a rule, no serious 
coiiMspieuees follow. In general the condition passes off within a few hours. 
Its continuation U-voud this time is of the gravest prognostic import. In out¬ 
lining therapeutic measures, .me must search for some itndcrUing cause, stieli 
as acute nephritis, acute degeneration of the liver or a meningitis, as well ns an 
inherent dis|Misitiou to insanity. 

Chronic postoperative psychoses until now have Im-cii of less iui|Mirtaiice, hut 
with the advent of Kmplo\ers’ Liability ('om|M'iisation laws in this country, it 
becomes o| the tirst impirlauoo tor the surgeon to detect simulation, an art. 
which the (iermaiis haw brought to a high state of jK'rfcction. The treatment 
is hygienic and psychiatric. 


THE 8KIN 

Scan. — Normally, a fresh sear is of u light md color, which fades to a 
silvery white in the course of several months. It is then distinctly whiter than 
the normal skin. The more accurately the incision eorrch|smds to the folds of 
the skin and the more carefully the skin ia united after operation, the less ap¬ 
parent will the resulting sear lie. 

RECKNT 8CAR8.-- Recent sears have u tendency to spread, i. e., to yield to 
constant strain. There is mom tension on wars which run longitudinally than 
on those which run transversely to the long axis of the body. A sear which ia 
linear at the time of the first dressing, often spn*ads to a width of 2 or 3 nun. 
at the end of a few months. Certain operators lay special stress upon the ac¬ 
curate suture of the platysma to prevent widening of scars of the neck. While 
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there ia no harm in suturing the platysma, it is of far greater importance, 
whenever possible, to place ull incisions in the depth of the transverse folds 
of the neck. 

OLD SCARH: CICATRICIAL CONTRACTION.— As it grows older, every scar 
tcndH to contract. The larger the mass of scar tissue the greater is this tendency. 

Plastic Operations.'-- In plastic operations (see also Yol. I, Clnip. XII) the 
ability to gauge the ultimate nmoiint. of cicatricial contraction is absolutely 
essentiul. it can only l>c acquired through a large uinount of practical experi¬ 
ence. The immediate effect, of a plastic operation is never the same ns the final 
result. The more important the cosmetic effect, the longer should one wait 
between operations. Lexer wuits from li mouths to a year or even longer before 
undertaking n second o|K>ration. For plastic operations upon other parts of 
the body than the face, it is unnecessary to wait so long. 

Kdenuitous swelling of a transplanted flap sultsides in the course of time; 
uiilesa this is extreme, eompression is unnecessary. 

The excision of large, disfiguring scars may la; done where the adjacent 
skin is freely movable. However, one should wait until the scar has undergone 
maximal contraction lieforc attempting excision. 

The Hidxmtuneons interposition of fatty tissue or of sulx-iitaueous connective 
tissue is supplanting paraffin injection for cosmetic purposes. Fat is now used 
to prevent adhesion of skin to underlying Ixnio after operations for chronic 
osteomyelitis, to fill out defects in suuken-iu spots in the face, and to prevent 
udhesiou between the skin and underlying tendons or nerves. 

AKTKR-TRKATMKNT OK PLASTIC OPKRATIONH ACCORD!N(1 TO T1IR ITAL¬ 
IAN METHOD. —Hy this method a defect in one part of the body is almost com¬ 
pletely covered by a pedunculated flap from some other convenient part. When, 
in the course of time, the flap has healed into place, its base is cut across, either 
a little at a time or, if it is well nourished, in 1 step. Thus, the skin of the arm 
may bo used for closing defects of the face, that of the breast or abdomen for 
defects of the hand and finger, and that over the calf for defects upon the heel or 
shin of the opposite leg. The individual ingenuity of the surgeon has free 
ploy in devising suitable means for ubsolute fixation of the parts ns well as 
guarding against decubitus. For a few duys before the bandage is applied, 
it is well for the patient to sloop in tho attitude of future fixation. Thus, if the 
arm is to bo approximated to tho face, a light bandage should maintain this atti¬ 
tude during tho night. As a rulo, plaster of Paris is most convenient for main¬ 
taining fixation. Skin surfaces which otherwise would lie in contact with ono 
another and give rise to disagreeuble odors, should lie separated by well-pow¬ 
dered layers of cotton or gauze. It is better to cover the raw, sterile surfaces 
noar tho base of tho dap with a generous supply of sterile boric acid ointment 
before applying gauze dressing. Plaster bandages should lx> so arranged that 
the wound is accessible for inspection and dressing. At tho end of 10 days 
to 2 weeks, the base of the Hup should be divided. The treatment of the wound 
is that of nnv granulating surface. Joints which have become stiff by 
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immobilization will regain their minimi state within u wwk or TIip patient 
should lie cneoitraged to use thorn within tho limits of pain. 

The transplanted tlup novor not pi iron tho same otilor or tho sniuo acute sensa- 
tiou ns that of tho normal bkiu, also it is less rosistnnt to injury. 


OPERATIONS UPON THE BLOOD-VE8SEL8' 

Aftor ligature of largo nrtorial stems in pimple whoso v«*ssols woro pre¬ 
viously healthy. there is grave tiangcr of tho doatli of tissuo in tho nron normally 
supplied hv tho ligntisl viwk Wlioro. howovor. a local ohst mot ion has pro 
viously existed near tho point of ligation, ooinplolo sloppago of tho oironlation is 
loss apt to la- followod h\ soriotts ooiisot|itriioi*s liocaiisc tho presence of this oh 
struotioii has loti to tho development of oollatorai oironlat ion. To provont oirott 
latorv ilisturhatioos aftor major oporatiotis, wlioro a largo iirtorial trunk must. Ih> 
tii*d. llaUtcd Ini' tlovisod tiliinii imi in flips wliiolt liofon> o|HM'alion gradually 
narrow tho nrtnrial Iiimou. thereby otioourauing tho dovolopmoiit of oollatorai 
oiroulatioti. 

Tho host (Hisitiou after ligation of a largo nrtorial atom is slightly nlmvc 
horizontal. Aftor limit ion of a largo venous trunk, tho lituh should Ik* vortionllv 
suspoiidod. It should Is- kopt tjuiot atui warm. Il tho In-art's notion is weak, it. 
should In- stinmlatod. Tho swolliug aftor ligation of a largo vouoits trunk 
gradually Mthsidc* a- tho oollatorai oiroulatioti dovolops. 

Postoperative Thrombosis. Tho various o|Hwatiuiis for aneurysm always 
involvo tho possihilitv of thromhosis or of eniltoli'tii. For a oniisidonilioii of 
this ooiulition, soo pago' 1J and Id of this ohnptor. 

I know of olio on'c wlior* hantiiro of tlio oxtoriud oarotid \V 11 - followid n few days 
later hv eiiiUili'iii of the internal on rut id. The 1 hrmiiliii' had extended Imokwards 
from tin- |siim of liaatiou. had ]iroj<-ctod into tin- hifiireiitimi <d tho onnmuai oiimtid, 
ami had Ihs-ii broken loo-i from this fMiint and curried upward toward the hrnlli. 


OPERATIONS UPON THE LYMPHATIC SYSTEM 

Wounds rif tho thonioie duct aro mcnlioitod under Thorax and Nock. 
Lymph stasis aftor excision of lymph nodes is treated in discussing ampiitationa 
of the lireast. (See next ehapter.) 


OPERATIONS UPON THE PERIPHERAL NERVOUS SYSTEM 1 

Nerve Suture (Including Grafting of Nerves). Primary union, that is the 
regaining of fimetion within a day or 2 after operation, has been repeatedly 

’Sea alto Vol. I. Chapa. VIII and IX. 

’Sea also Vol. I, Chap. XIII. 
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described, but is so exceptional that it cannot be counted on. The part should 
be immobilized in the position of maximal relaxation. Function begins to 
return between 3 to (5 months or later, and improvement continues over months 
or even years. Sensory function returns liefore motor. There arc so many 
anastomotic communications lietwccu the sensory nerves (any given part 
is supplied by 3 segments of the spinal cord) that return of sensation does not 
prove return of function in any given nerve. Consequently, after division of a 
mixed motor and sensory nerve, one cannot s]>cuk of returning function until 
signs of motor activity begin to uppoar. 

As a rule, the sooner an injured nerve is repuired, the better the prognosis, 
though exceptions exist. Excellent results have, nevertheless, lieen recorded 
following operations from 3 to li mouths after injury. 

The statement that implantation of a motor nerve into the belly of a muscle 
will be followed in 4 weeks by recovery of function is too recent to be accepted 
without reserve. 

Neurolysis. — Paralysis of a nerve due to pressure by callus, a sear or a dis¬ 
located bone, is usuully recovered from within a few weeks after rcmnvul of the 
cuusc. The time, required for restitution of function will doped upon the de¬ 
gree of trauinu inflicted at the time of injury. 

Neurotomy and Neurectomy.- - After neurotomy or neurectomy for neural¬ 
gia, tho snmo pains for which the npratinn was performed may persist for a 
day or 2 und require tho administration of large doses of morphia. 


OPERATIONS ON THE TENDONS' 

Tenorrhaphy. —The limb should la* immobilized in the psition of maximal 
relaxation. As soon ub the cutaneous wounds arc healed, motiou should be 
begun. Infection ulmost always means failure of the operation. One must 
thou wait until suppurutioii lias subsided and the wound has healed over be¬ 
fore renewing the attempt. 

Tenotomy. —Thu small wounds made bv tenotomy should heal without 
further complication. The after-treatment is orthopedic. 

Operations for Tnberonlosis of Tendon Sheaths. —After oprution for tubercu¬ 
losis of the tendon sheaths, as soon as primnry union is obtained, the tendon 
should In) moved. Even if the tendon sheuth has been laid wide opn mid 
poked with gauze so that the cutaneous scar is intimntely adherent to the 
tendon, the mobility of the surrounding skin allows considerable range of 
motion. Recently the method of freeing the tendon and surrounding it with 
fat has successfully prevented adhesion to the skin and other adjacent 
structures. 

1 See also Vol. T, Chap. XIV. 
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OPERATIONS ON THE MUSCLES 

After suture of muscles, no attempt should l»' made to use them before the 
end of *2 or perhaps .'5 weeks. 


BONE OPERATIONS ' 

Osteotomy for Acute Osteomyelitis, Continuation of fever after osteotomy 
for osteomyelitis imims either iusullieient drainup* or the presence of a fresh 
f.KMia elsewhere. The wound of the soft parts should lie kept wide open, expos 
iujl the diseased U.ue. i It pies without saying that the naming in the medul¬ 
lary cavity is adequate. 

It is iiiijHissilile at the time of the primary n|ierntiou to tell how mueh of the 
U.ue is ueemtie. If living Isme lies at the lsUtom of the wound, it will wk.ii In*- 
eome coven*d by granulations, so that the prolie, after a wi*ek or 1. no longer 
transmits the sensation of roughened Imny surfaee to the surgeon s hand. On 
the other hand, dead Isme gradually liecoiiies loosened from the living lame ( the 
larger the l«uie. the lousier it takes for the sequel rtito to separate). Only when 
the mohililv of tin* seipiestrum is definitely established i» it time to eiilurp* the 
wound and reiinoe this (steoudary sequent rotomy i. 

In any ease the wound must In- kept open until the underlying Ihuio is cov¬ 
ered bv granulation, so that the wound, as a whole, tills up with granulations 
liesiiuning from the iH.ttom. Should the resulting defective surface la* lurp*. 
healing eau Is- hastened either by mobilizing the edp-s and making a secondary 
suture or by covering the granulations with skin graft. 

The patient’s general eonditimi is greatly improved by ambuhiut. treatment. 
The patient should get out of lied just as simiii as his tem|*cruture n-aehes nor¬ 
mal. pmvi.led his stremitb permits. The Mter his general eonditioi,. the 
more quickly will his tissues read. After operations for osteomyelitis of the 
femur or tibia or lames of the f.s.t, a paid ambulant splint should Is- applied 
with a large fenestrum through which the wound can lie dressed, ibis should 
Is* done as s4h.ii us the acute symptoms have subsided. 

In localities where the* lmne is deeply situated, ns, for example, in the 
thigh, it is important to keep the wound wide open. The, h ast painful way of 
doing this, is to fill the wound with a series of short., wido rubU-r drainage tubes 
whose outer ends are linked together by safety-pins. This accomplishes the 
purpose with far less dis**onifort to the patient than by means of gauze. 

Where much lsuie has Ins'll cut- away tin- limb should Is* encased in fenes¬ 
trated noil-ambulant splints to prevent fracture. 

Adherent Scan. The dimpling caused by adherent sears to the underlying 
bone, while of no particular moment in other parts of the laxly, constitutes a 
serious cosmetic defect in the face. Active daily massage, while the war Is 

‘See slso Vol. II, Chsp. VII. 
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fresh, may loosen it to a certain extent, otherwise a small plastic operation with 
liberation of the scar from the underlying bone and the insertion of a small 
amount of fatty tissue may lie necessary. 

Disturbances of Growth. -Disturbances of growth may follow au osteomye¬ 
litis of a long bone. More or less destruction of the epiphysis retards growth. 
In contrast to this, the presence of inflammation seems to stimulate epiphyseal 
activity ltoyond the normal, so that actual lengthening occurs. If then abnormal 
shortening or lengthening is-cnr in one of the hones of the forearm or leg, the 
disproportionate rates of growth of the 2 lames give rise to Isnving as time 
goes on. 

Chronio Osteomyelitis.— -Thu various methods for tilling the defect left be¬ 
hind after removal of diseased Isme, Sehede’s hlood-elot, Mosetig-.Nfoorhof’s 
paste, and the implantation of fat according to Makkas, need not be described 
in detuil. Thu 2 former have not met with success. The hitter seems to give 
more promise than any of the previously devised methods, but it is of too recent 
origin for exact determination of its value. 

Osteotomy and implantations of bone graft arc treated upon the same prin¬ 
ciples suitable for the management of fractures. 

I'LASTKU CASTS. —Plaster casts afford the greatest security in immobilizing 
the operated limb. The east should include the joints above and below the point 
of artificial fracture. The fingers or toes should lie left exposed to serve as 
guides regarding the. circulatory condition in the immobilized limb. Immedi¬ 
ately after operation the limb is apt to swell. After a few days the swelling 
subsides, and the limb may shrink away from the east to such an extent that the 
fragments are no longer maintained in position. To allow for the swelling, it. 
is wise to split the east longitudinally as soon as it has been applied, so that in 
ease the swelling is extreme the margins of the split may 1 m* pried apart suffi¬ 
ciently to relievo undue pressure without materially disturbing the hony frag¬ 
ments. Later on, when shrinkage begins, another longitudinal split in the east 
should lxi made on the opposite side of the limb to the original cut, converting 
the cast into 2 molded splints. These enn bo pared down sufficiently so that 
'by means of a bnndage or adhesive straps they closely lit the limb. 

As soon ns sufficient callus has formed to prevent dislocation of the frag¬ 
ments, the halves of the plaster cast should he removed once or even twice a day, 
the limb should bo mussaged and then the cast replaced. 

DANOKH8 OK TOO LONO IMMOBILIZATION. —The dangers of ti*o long im¬ 
mobilization must be constantly borne in mind, and the earliest possible moment 
should bo used for initiating mnssage and passive motion. This is especially 
important in joint fractures. When the fracture has reached the stage where 
tho splint can lx 1 temporarily removed for the sako of massage, the joint should 
bo immobilized nt a different angle cnch time. 

Stimsou (Id) says: “The fear that prolonged immobilization of a joint would 
lead to its stiffness is or has been too prevalent, and has led to much untimely passive 
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or active motion of joints flint have been injured, ninl ibis in turn, by keeping up Ihr 
irritation has increased tin* stiffness wliicb it whs designed to ■liminisb. After the 
soniuss lias dee reused. ultout tbe tliinl wiek (ill dislocations of tbe shoulder), the pa- 
tielit should lie encouraged to try gently to increase tbe run ire of motion und fnvly use 
the limb within the limit of |>uiii." 

When instituting passive motion ufl<-r immobili/.nlioii for friieture, tbe ubove enu- 
timi with regard to dislocations should bold for tbe treatment of the stiffened joint. 
One must steer :i middle eoiirse l»*tvvcen t<s> little iuterfereiiee, thereby iici-iiniplisliitig 
nothing. und the application of t>si iiiiieb fur«v mid tmumn, thereby setting up mid 
tnainttiiiiiiig u elinmie trmiiuniie arthritis. 

Operations for Fractures of Long Bones. 1 I.umlsitte mid l.nn«\ tbe foremost 
authorities in tliis field, use as strong; fixation a|i|uiratiis as is jiossible under 
the circumstances. A voluminous piu/.e dressing. but no east, is applied 
to the operated limb. At the end of o to 7 da's. as soon ns the skin wound has 
healed, massage and passive motion are lic^uu. They insist that liv this means 
a rrslUulii) ml inlriiniiu is reaelu d in the shortest possible time. Their plates 
and screws constitute true internal splints and clTectnully prevent displacement, 
of fragments while callus is ls-ing thrown out. t See also pugn 1 I *».) 

On the other hand, in this country a lame number of surgi-ons immobilize 
the operated limbs in plaster casts. They report that plating is invariably fol¬ 
lowed by more or less delayed union, usually a doin' of only :* or d weeks: in a 
few extreme cases, as long as l. or •> months. The long immobilization uut- 
urully leads to stifTness of the adjacent joints. 

COMPOI'Nl) KHAtTl’KKS. ('ertiiin operators advocate bane plating for every 
compound fracture, station that, as it is, the limb already lac- all inb-ctcd wound and 
that fixation of tbe fragment' by a plate, leaving tin- wound \vi«l« ly •trained, will give 
a lietter result than the Usual adhesive plaster extension methods. Tin- wound IH 
dressed through a feuestrum in the plaster east. Since mol exit usion of fractures bus 
come into vogue, in fractures of the shaft, 1 sec no reason for disturbing tin lirst aid 
dressing applied by tbe uiiibulatiee mriiinii, in wliieh t met are of iodin and steribt 
gauze have Itecii used in IiisT.il ipiantities. provided there an- no sjuu-* of infection. 
In tbe absence of fever, if this dressing is left alone and nail extension applied without 
delay, it is imma-essary to apply any splint whatever to the fractured limb, which in 
suitably sus|>cndcd alsive the bed. At the end of ‘J wi-eks, the tir-t dressing tukin place 
under the strictest, aseptic precautions, the surgeon changing hi- gloves after removal 
of the dressing and before ruining in contact with the wound. The less done to such u 
wound, the lietter. 

A good emit of shellac to 11n- plaster anmml tin- margin of a b nostrum will prevent 
the east from becoming softened by 1 icing wet with sei-retion. In the rase of r largo 
foiUTtrinn, the soft parts an- apt to bulge through the wound to a certain extent, hut 
this is of little importance. I may add that to employ consistent, aseptic teehiiie in dress¬ 
ing a wound through a ftuieslrum which is not quite largo enough is an extremely diffi¬ 
cult matter. 

Tn badly infected compound fractures of the thigh in which plating has 
been done, one should be in no hurry to remove, the plate. Tlnthor leave it in 


1 See also Vol. II, Chap. V. 
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place and establish counter drainage through the posterior aspect of tho thigh. 
The patient should be gotten out of bed as soon as possible. It is not infrequent 
to see union take place in spite of the infection. Unfortunately this is not 
always the case. The screws gradually work loose and pull out, the fragment 
again becomes displaced, nml the plute now lies as u useless foreign body in the 
depth of the wound, loosely uttuched to one of the fragments. The removal of 
it and tho Hcrews is a simple mutter of enlarging the wound sufficiently to tako 
them out. In such u ease the Iluckcnhrucli distraction clamps for separating 
tho 2 halves of the plaster cast ut the site of fracture may lie of the very greutest 
use. 1 As infection dies down, consolidation muv take place or it may be neces¬ 
sary to reopeu the wound uud freshen the ends of the Imne because of non¬ 
union. Meanwhile, long mobilization has resulted in practically ankylosing 
the kuoc-joint. Although the putdlu is freely movable uism the femur, the 
putieut is unuhlc to Ilex his knee. As a rule, the quadriceps will have become 
attuchcd to the Bear tissue in the ncighlmrhood of tin* fracture, and this is re¬ 
sponsible for the inability to Ilex. 

HELAYED UNION; NON-UNION.— Before resorting to bone grafting, which 
is the surest method of curing this condition, rubbing the lsmy ends together, 
tapping the site of non-union twice a day for 10 or I ft minutes with a percussion 
hummer, and injection of .'10 to lit) c. e. of the patient’s own blood between the 
united fragments should be given n triul. Maintaining a gin id general condi¬ 
tion uud the umhulaut treatment of all fractures wherever possible, will afford 
the I lest chnucc for avoiding delayed union. 


OPERATIONS UPON THE JOINTS : 

Bollier Sunlight Treatment. - -The Rollicr sunlight treatment for tubercu¬ 
losis of tho bones and joints has given such splendid results, and results of such 
a permanent character, thut it should la* faithfully tried both liefore and after 
operations for this disease. Briefly, the individual is gradually accustomed to 
exposure of tho entire body to direct sunlight, a light hat, a breech clout, and 
a pair of sandnls constituting the entire costume. If it is nccessury to wear a 
cast, the latter is fenestrated so that the solar rays reach and shine directly 
upon tho affected parts. The secretions from fistula* increase for the first week 
or 10 days and then gradually diminish until they finally cense. 

Arthrotomy. —Following arthrotoiny for removal of joint-mice or semi¬ 
lunar cartilages (in the euso of the kneel, motion can be begun as soon as the 
cutaneous wounds have healed. 

Operations for Old Dislocation. —As soon ns the cutaneous wounds have 
healed, suitablo orthopedic measures should be taken for mobilizing the joints. 

1 The Parhhill clamps, or totter, Lambotte ’■ modification of them are also most useful. 
They assure fixation for 0 weeks ami over. Nail extension should not be employed longer 
than 4 weeks. 

•See also Vol. IT, Chap. VIT. 
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Resection.' — Tlx* customary position* after resection of the principal joints 
areas follows: the toot at right angles; the knee in slight flexion 11“0°1; the 
hip in very slight llcximi ami nlKlnetion: the elbow at right angles, the forearm 
licing midway between promition and supination. 

Padding should be most generous around the (tony prominences in the neigh 
horliiMal of the joints. 

It is a general principle that, after any o]icrntiun upon a limb, the latter 
should la* kept elevated for at least *J 4 to 48 hours. Suspension from an over 
head crane is sometimes tin* most convenient method for ai'cmuplishing this. 
Unless bleeding is quite profuse do not disturb the dn*ssiug immediately in 
contuct with the wound. Apply a fresh compressive dressing and elevate the 
liinh or even sus|s*nd it vertically. 

After resections ujmiji the up|a*r extremity, the patient may la* gotten out 
of laal as si sin as he Ini' recovered from tin* elb-cts of tin* anesthetic. In the 
ease of the lower extremity it is wiser to wait a little longer and to la* aure that 
the fragments are in their proper relation to one another ami are absolutely 
fixed in this |sisitiou by the cast. The cu»t should Is* so constructed that no 
weight is lstrne by the operated |wirtion of tin 1 limb. Attempts to have the re 
sivted limb ls-ar weight should la* tentatively ls*guu at the end of I weeks. 

For a long time after operation a light splint should U* worn to guard 
against secondary contracture. This is es|as*iall\ important after resection of 
the kins*. Ingenious nrtli<i|s*die appliances have lieen devised for aiding the 
control of tlail joints: want of space prevents their description. 

AMPUTATION AND EXARTIOULATION * 

Shock following amputation and exartienlatiou is largely prevented by 
perfi-et hemostasis ami blocking of the great nerve trunks sctcrul minutes ls*fori* 
their division. I.ambotte discards the use of the tourniquet. He cx|kisi*m the 
main vcsscIm as quickly as possible, after making a skin wound, and ligatoa them 
liefore dividing the Isnie. lb* IsdicVcs there is mueh less oozing after iqicruling 
according to this metho<|. A imiulier of men in America are coming to the sumo 
opinion Isith as regards amputation, resi*ction mid osteotomies. 

After nmputnlioii through infected tisanes or where there is any doubt about 
the obtaining of primary union, it. is licltcr to pack the stump loosely with gauze 
and wait until granulations have formed before, attempting a sreoudnry suture. 

Witzel advocates slight extension upon the dressing eovering the stump. 
He believes there is less chance of marginal necrosis of the llap ami that the 
patient is made more comfortable, thereby. 

A tourniquet loosely placed clone to the trunk assurea one of instant heino- 
ataais should bleeding oeeur at any time. 

'Res also remarks on Kpsrrlinn* in thn following chapter under Kstremitiea. 

* 8w also Vol. It, Chap. VII. 
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Necrosis of the stump after operation for thrombo-angeitis in the young and 
senile gangrene in the old is best avoided by Gritti-Stokes amputation at the 
knee-joint in the former and at the lower third of the thigh in the latter. The 
Moschkowitz and other tests for determining the level of amputation are not 
reliable (Buerger). 

Aftor amputations for diabetic gangrene it is common to find that the sugar 
content of the urine undergoes great diminution. 

Neuralgia in the stump is avoided by cutting off the nerves 2 or 3 in. above 
the point of section of the bone. 

Case of the Stump. — There urc a number of methods of obtaining good 
weight-bearing stumps which will be; discussed. The modern artificial limbs, 
however, arc so designed that most of the weight is carried by the bony promi¬ 
nences uround the joint immediately above the site of umputation. Thus, after 
amputation through the leg, the flare of the tibia bears most of the weight. 
After operation through the thigh, the tuber iachii and the Hare of the ileum 
us well as the pubic hone bear the weight, the stump of the limb acting 
merely as a lever for moving the artificial limb. The osteoplastic amputa¬ 
tion of Bier, or according to Bunge, the careful denudation of the lower end 
of the bone both of periosteum uud endosteum uud marrow for at least uu 
inch or two, urc good methods for obtaining a sound stump cupable of bearing 
weight. 

Hinch's method for making a leg stump tolerant of pressure is as follows*. 
Following heuling of the cutaneous wound, the patient is kept in bed. With 
the stump enveloped in cotton, the patient is instructed to press intermittently 
uguinst u wooden box of suitable size placed at the foot of the l>cd as if walk¬ 
ing upon the stump. The movements at first urc very gentle and are to be 
increased in strength us time goes on. This should be kept up from 5 to 10 
minutes, at first 3 times a day, later on 4 times a day, then every 2 hours, and, 
lastly, every hour. After the completion of this so-called walking exercise, 
there should follow u 2 to 4 minutes' active flexion uud extension of the knee 
and hip, uftor which the stump is pluecd at rest in elevation. When n fair 
degree of tolerance has la*en reached, it is no longer necessary to use the 
cotton-wadding cover. During all this time, the stump should la? massaged 
carefully twice u day in order to make the soft parts overlying the stump us 
movable as possible. Within 2 to 3 weeks, the patient is able to bear his entire 
weight upon the stump. By continuation of these exercises, the skin becomes 
thick and calloused, and forms a veritable sole. It is better to wait from 3 to 4 
months before fitting an artificial limb. 

After amputation according to I.isfranc or Chopart, or after the method 
of Pirogoff, no special apparatus is necessary. 

The development of a conical stump indicates re-amputation. This is to 
be expected after amputations in young children. 

Artificial Limbs. —The manufacture of artificial limbs has reached a high 
Btate of perfection. The various acts w’earers of artificial limbs were able to 
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perform before the last International Surgical Congress were most aston¬ 
ishing. 


Diagnosis is essential for the intelligent treatment of persistent sinuses. 
Besides local examination of tin* tract (probing, iniemaeopical examination of 
granulations, and bacteriological examination of secretions'), the general emidi 
tinn of the patient must receive attention. 

Probing.- The principles of probing are concisely given by William b. 
Fluhrer (It ns follow*: 


**In probing a wound it i- essential that tin- cud of the exploring instrniitcnl shall 
ht- of such s mm- ns not cosily itself to wound the tissues olid iiiiikc u false passage. The 
ell, I should then-fore Is- large. Not only does a large extremity to the prolte snvi* the 



t in li. Tsmi-ikkh Ilcnim-m 1‘iion* t Klulin-r. I 


tissues from injury mid diminish the eluiius* of making a false passage without thn 
exercise of mi undue amount of force. hut the large t int, even when it is Is-ueath the 

. . „f the Isslv, is eii*il> discoverable hy palpation or dissis-tion. In tirohing n 

wound to learn its ismrse. depth, and other features, we should Is* aide to follow or 
infer with exnetiH-ss. from the ex|»iscst |Kirtioti of the instrument, the varying poii- 



Fk». 10. — Method or I'sinu * hr. ax Pan ax roa Kxruiaiau Toaniois Tuns, (Kluhrer.) 

lions of its buried end. It is further Hwential, thiTi-fon*, that the end shall hold a fixed 
relation to the shaft, or, in other words, that the prolte shall have sufficient rigidity to 
hold a giTen shape. This rigidity is reipiisite to the practice of another pmeoduro to 
determine the loeatinn of the exploring exlrernity--niimely, conjoined manipulation 
through the medium of the prolte. The shaft of the probe should not only la* rigid, hut 
should also have a considerable hulk, that a large surface may he in contact with the 
fingers and subject to the informing touch. Finally, the prolte fulfilling thmie require¬ 
ments should he as light as possible in order that the delieney of touch should not he 
lessened in the exertion to move a heavy mass, and that vibrations that would other- 
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wise he lost in the probe itself might lx; communicated to the hand. The probe combin¬ 
ing these properties is made of tempered aluminum. The large end will generally pass 
along the sinuses connected with a wound, and. from its size and shape, it is often pos¬ 
sible to tell the nature of the structures with which it comes in contact. It is only ex¬ 
ceptionally that the smaller end need Is* used. (Fig. 0.) 

“In probing, to curve the instrument is to complicate it and increase the chances of 
error in interpreting the |*osition of the exploring extremity. 

"When the probe in curved near the exploring end, the other end of the. shaft should 
be bent in the same plane, in the opposite direction. 

“In cumc the sinus is tortuous, rather than complicate the exploring instrument, I 
am in tin; habit of simplifying the wound. Thus, in following such a sinus, the end of 
the instrument, after it has passed along one curve, should, if practicable, he brought 
toward the surface and cx|H»sed by careful dissection. Tin- first curve having been 
eliminated, the rc-licnt prols- can is- introduced through the new i>|S'iiing ut h, the 
commencement of the second curve. Ii r, and the latter explored. ( Fig. lit.) 

“In a thirteen years* active hospital service, 1 cannot recall that 1 have over used, 
in the probing of wounds, the fallacious means of exploration afforded by a flexible 
mechanical instrument.” 

Ah soon UK tint underlying cause is removed, a sinus genera I Iv closes of itself, 
even though it has previously persisted for months or wars. 

Improper Drainage of Subcutaneous and Suppurating Tracts.- If, instead of 
allowing the pus to escape through several small openings, connect them all by 
an incision ho that the entire tract is laid open. Rapid healing by granulation 
will promptly follow. Revision of drainage, where the suppurating tract lies in 
tint deeper parts may at. times he avoided hy the use of permanent suction drain¬ 
age. At other times even this will fail, and operative measures, such as estab¬ 
lishment of counter drainage or widening of the existing tract, must then he 
done. 

Sinuses Due to Foreign Bodies. Mraitiage material, such its gauze or rubber 
dam, whieh has eseaprd notiee and slipped into the depth of the wound may 
aeeouiit, for the jtorsisteneo of a suppurating traet. 

If a foreign body is found lying in the depths of a sinus and it cannot be 
extracted without enlarging the wound, the traet should he laid wide open, 
scraped out, and allowed to granulate from the Imttom. In wounds which have 
not been drained hut in whieh suppuration has taken place, healing hy sccmidarv 
intention will progress to a certain point, after which it conics to a standstill 
until, finally, a ligature, suture, or a slough is thrown off by the tissues and 
appears on the surfnee. Prompt closure follows. 

8inuses persisting after inoision and drainage of suppurating lymph-nodes 
either in the nrek. uxilhv. or groin are. as a rule, due to 1 of i causes. Either 
the skin wound is improperly placed and has lieen allowed to close too soon, 
thereby preventing free drainage, or else remnants of broken down lymph-nodes 
continue to form the source of trouble. If these 2 causes are eorroeted. the 
tract granulates and closes without delay (unless syphilis is the cause''. 

Sinuses after osteomyelitis constitute a large class by themselves. They in¬ 
dicate either tho presence of dend bone or local tuberculosis, or both. 
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After operations for chronic osteomyelitis the patient should he wnmcd that recur¬ 
rence* are the rule ruthi r than the exeeptiou and he should he ordered to re|i«rt ns noon 
US lie cX|x*ricliccs any |i;nn. A' a rule, these secondary attacks an* of very low vine 
lenee, li-lulu* persi-l for a while, more sequestra separate, ami the sinuses i-Iom*. 

Sin Dies after Joint Beaection. After rcsivtion of n joint for tulierenlosis, 
Himtues unit remain hehitul lined with Mtlierculniis “runulutinu tisane; these 
tun,' or mat iml h*;iil down to iicero-rd areas o! Imue. 

In rexi-inc a -inns in the nei”liliorhi«'d of a joint, he extremely eurefnl. do 
not work in the dark, for tear of tcariii” thiouch tin* synovial membrane and 
illteetiii” lln* Joint. I lie I r.iet -lioiild la* methodically laid open and lidlowed to 
it- eml. I ii'aiuilatioii- overly iii” the capsule should la* left alone for fear of 
Colli” too deep with the ellfel. 

Sinuses Due to Tuberculosis. TnU ieiilons tistnhe are 1 h*>( treated by the 
I {oilier snnliclil llicllcd i »e»* pace till. The injeetioli of I Seek's pnafe 1 id 
whit'll so iinieh wa» e\|M*eted lias not ”i\en uniform stieeess. The same max la* 
said <<f tlie Hier iix|n iemie treatment, the iodoform cl.xeerin injection method, 
and the u-e of xaeeim-s (tiihereulin i. 

Sinuses Due to Syphilis. Any chronic suppuration whieli docs not prove 
ameiialde 1 ■» the treatment outlined allote »1 ioiiIi| axviikeii the siispieioii that per 
haps the underlyin'..’ e,iu-e is ait nndiacnosed pit 1 1 is. exen in the absence of ii 
po-itixe Wassi-rmann n aetion. It will do no harm to try a tentative thera¬ 
peutic test. With treat'd to the latter. I know of a mimlxT of eases where am¬ 
putation o| the linlts and of the toilette had ls*en jtcrformrd for sarcoma whieli 
Sllh'i-Ipietit ly pl’oxed to he eases o| syphilis. A t lierapellt II* tesf had lieril given 
in all tiles,. xxilholtt etVeel. I,i|s|kartell, the well klioxvn dermatologist, told me 
of one ease of timun* "f the km-e in xvhieli a so called t hern pent ie test had 
failed to eaiise any ehanue and xvhieli xxns eoiiseipientlx diagnosed n* sareoimi. 
Ampntatioii had heen adx i-ed. and the patient came to him as a last resort 
I this was lietnre the days ot tin* NViissi riiiann reiietion I. Another thera|s iitie 
ti*>t under hi* direction xxa- tried, and healinc took place within l wi*t*ks. 

I his subject is so important that a brief out line of the virxvs of this muster 
of *x philology may Is* ot interest in this connect ion. Ili- routine was to givo 
deep aluleai injections (tipper outer ipiadrant i of a - jkt cent, hiehlorid wdn- 
tioii in ^ j>er cent, salt solution twiei* a xveok for a period of t! or H weeks, liegin- 
niiijr with a dose of ."» minims and miming up to H to Ml minium or even higher. 
ITe eondemned the administration of memiry hv mouth or hv inunction nit un¬ 
reliable. lieeanse one eoiihl not tell exactly how mueli had lieen ahsorls-d. He did 
not use insoluhle mercury salt for deep injeetions for the same reasons, nml in 
addition stated that several hnudrid eases of fatal mereurial poisonin'? hud 

* Bp<*k ’k pact** 'n mixture* of 1 { l\ bitmiHh *ubnilrritp and vnprlin) will temporarily 
eherk the Amount rtf -r.rftinn p* raping from *tn-h Mippurating tra*lp. Thin hat been 
thown to bp due to the liberation of MTn:ill nniount* of mine arid, the biurnuth Hiibnilrnto 
breaking down in tho pr«*‘»«in'P of living organic 1in*h«* jiimI M’tting fr#i* «rnuH quant Hie* 
f»f thp iriil. Kvpii in »uppurnting Iraefl* with no foreign body at their bottom, Mi'i'k'■ 
paste has proved to be extremely unreliable and disappointing. 
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been published in which patients had suddenly developed the symptoms of in¬ 
tense mercurial poisoning (5 or 8 weeks after all injection treatment had ceased. 
Apparently a deposit of the so-called insoluble mercurial salt had eroded the 
wall of a vein and a lethal dose entered the circulation. Lustgarten, therefore, 
preferred hichlorid of mercury, an absorbable salt, the effect of which can be 
readily observed within a few days. 

For the treatment of actinomycosis, blastomycosis, etc., see (’hap. XVI, 

Vol. I. 
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POHTOI'KKATIYK TKKATMKNT AND I’ONTOI'KKATIVK COMl’Ml'ATlllNrt TON 

KlMKMKM KKUHINAM.Y 

Jonx (’. A. (ikkstkh 


THE HEAD 

Operations on the Soft Parts. lti*Hr in mind that infection in this region 
tuny spread to I In* meninges. Krysipclns ma\ it«tl i<i* through being cov¬ 

ered by the hair. Mirny surgeons j»r**f«*r to unite wain wounds l»y Mvomlarv 
suture if there is the least Hiiapicion of infection. Total scalpings, after 
healthy granulations lnnc formed, art* U*st treated hv Krause full llii«*km*AM 
grafts (-1. S. Ihivis i. 

Operations on the Brain. 1 If there in much shock, while hi inmlation may 
la* resorted to, it is unwise to lower tin* head as is customary in shock after 
oporatioiiR upon other parts of tin* Imdy, l>ecausc of the danger of increasing 
oozing. Tin* ii-slage principle bus done a great deal to diminiali the mortality 
of cranial operations. 

T’rotropin (hoxnmethylcnamin) ia given in large doses aa a routine hy 
Cushing and othcra, with the idea that email amoiinta of formaldclivd arc not 
free in the cerebrospinal fluid and inhibit haeterial growth. 

Thi* idea was hnsed upon the fart that the hexamethylenairmi (given hy mouth) 
could he recovered from the cerebrospinal and other body flniils A number of physi¬ 
ologists have shown that the hexamethylenamin does not hrenk down and liberate 
formaldehyd except in fluids having acid reaction. Hence in tlie bile, cerebrospinal 
fluid, etc., it remains inert. (See also remarks on umtmpin under Gcnito-urinary 
Tract.) 

For the routine treatment of patients who arc unconscious or paralysed, see 
preceding chapter. 

Frequent neurological examinations should ho made to ascertain any changes 
in the status of the nervous system. Ophthalmoscopic examinations and blood- 
presatire findings will furnish most valuable data regarding changes in iulra- 

'8« alw Vol. II, Chap. XI. 
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cranial pressure. Lumbar puncture also furnishes data of great diagnostic 
value. 

TREATMENT OF THE WOUND.- -Ci.ka.v Casks. —Some surgeons remove 
the skin stitches as early as the second day, in which event it is well to sup¬ 
port the suture line with strips of sterile adhesive plustcr; others see no advan¬ 
tage in this and wait until the fifth or sixth duy. 

Puhi’i.knt Casks. —Rubber dam or soft rublier tubing is the best material 
for draining brain abscesses. As the amount of secretion diminishes, the size 
and length of the drains uro decreased. Coder no circumstances is any irriga¬ 
tion to Imi mude. 

Diet should ho concentrated and of a sort not likely to cause fermenta¬ 
tion. When there is difficulty in swullowiug (bulbar symptoms), the greatest 
care must Iks taken to prevent material from entering the air passages. The 
best way is to feed through a stomueh tolas. 

LATE SEQUELAC. —IIkkma ckukuki can la; prevented by the wearing of a 
suitable pad or other retention apparatus. Numerous operations have been de¬ 
vised for thu repuir of defects in the Bkull. It was the custom in former days 
to use plates of gold or celluloid; the present tendency is to transplant bone for 
this purpose. 

Epii.kpnv of tlm Jacksonian type may follow in u few mouths if the brain 
becomes adherent to the overlying skull. 

The constant pulsation plus firm adhesion nt one point is the essential factor in 
the etiology. Lexer and Helm, among other dernmn surgeons, recommend the inter¬ 
position of a flap of fat between the surface of the brain and the overlying tissues. 
They state that the endothelial cells of the lymph spaces grow out u|«m the surface of 
the flap and furnish a serous covering. Experimental work has been done by A. C. 
Prime which shows that plates of cellnidiu act ns inert material and do not give rise 
to sear produetion. Fascial flaps are unsuited for covering defects in the dura because 
of their tendeuey to shrinkage and excessive sear formation. 

Xaitoid Operations. 1 —THKOMBU8 formation. —Following mastoid opera¬ 
tions infection may spread to the Interul sinus. Wood-cultures arc of the ut¬ 
most service in diagnosis. A lateral thrombus may give few symptoms other 
than those of a hactcrieinia. Ligation of the jugular vein to prevent the spread 
of thrombus formation is discussed in the chapters on Far (Vol. Ill, ('hap. 
Iin and Postoperative Operations (Vol. II, ('Imp. Ill). 

MENINGEAL INVOLVEMENT,—Meningeal involvement may be determined 
by fluid withdrawn at lumbar puncture. (Cytology of the white blood cells and 
the presence of bacteria in tbo spreads—it is not necessary to wait for the re¬ 
sult of the cnlturee.) 

FACIAL PARALYSIS.—If tlio nerve has been merely bruised, it .will regain 
its function in duo course of time. If it has been divided, anastomosis with 
tho twelfth cranial nerve of the same side into the facial improves matters a 

>Bm also Vol III, Chap. I1L 
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great deal, although pcrfeet restitution ia never obtained (am Vo). I, ('hap. 
XIII). 

Operations for Trigeminal Neuralgia.- Operations for this affection are dis- 
cUMtcd in Yol. I, Chap. XIII. (Jrcat cart* must lx* taken to prevent seems of 
foreign bodies to the anesthetic eve of the operated side. Otherwise particles 
of matter lodged upon the cornea may cause a great deal of damage before their 
presence is noted. 

Operations on the Face. 1 -In udults there is no need for any gatuo dressing 
after closure of clean wounds of the face.; a little dusting powder ia all that is 
necessary. Stitches are removed much earlier than in the rest of tho body for 
the sake of the cosmetic result. When once a wound is dry, it may ho covered 
with ttcxiblc collodion (now skin) or some flexible Itecawax preparation. Chil¬ 
dren must lie restrained from touching their fact's after o)ieration. 

In all plastic surgery, especially of the face, it is of the utmost importance 
to wait a long time lietween o|sTations, to allow for the full amount, of shrink¬ 
age of (laps and scars. 

TIIK KYKI.IHS. In plastics on the lids it is iiii|x»rtmil thut much more ma¬ 
terial Is* taken than is actually needed to till the defect, so ns to compensate for 
the siiliscipicnt shrinkage, lie careful thut the lashes do not sweep against tho 
cornea and cause ulcers. 

TIIK KYK. In all iiilhimuiatory, non suppurative conditions iiImuiI the 
eye. ice applications and lsiric acid ointment arc sovereign remedies. Wet pads 
of absorls'iit cotton or mull urc laid upon a cake of ice and are gently wrung 
out just lieforo ltcing applied to the eve; as soon as they lose their coldness they 

arc exchanged for fresh ones. In suppurativa.editions, the application of 

inoiat bent in the shape of hourly l.Vmiuntc bathings with a satnratea) lsirie 
acid solution will la* mon- I'tTeetive. 

THK NONE.- -('oiitrai'tioii of thr. nrtiiieiul mires is prevented by the inser¬ 
tion of drainage tnlios wrap|K>d in gauze (ser Yol. Ill, C'liap. IV). 

THE MOt'Tlt. - Defects of the lower lip an- especially annoying because of 
the continuous flow of saliva. 

Tiv waiting a frw months a very small oral aperture will gradually dilate 
to the proper size. Tlie jaws, which at first ran scarcely tic separated, will 
finally be o|iened as widely as is iieeessnrv. 

HARELIP. — If the suture line parts, wait until granulations have formed 
nr even until the raw surfaces have completely healed before doing anything 
further. 

General Consideration! of Operations Upon the Upper and Lower Jaws, Tongue, 
and Larynx. 2 - ■■ Before the coughing and swallowing reflexes return, the head 
should he kept low and turned to one aide; only when these reflexes return 
should the sitting or upright posture he assumed. 

Remember that these patients cannot talk, and that they require constant 

‘Boo also VoL I, Chap. XU. 

*8oa also Vol. XU, Chapa. V sad VOL 
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watchful attendance for the first few days. The more intelligent ones make 
their wants known by pad and pencil. A Bell should always be within reach. 

HEMORRHAGE. —It is unwise to let the patient lie flat upon his back imme¬ 
diately after coming from the operating room. If there be any bleeding, the 
samicnnHciniiH individual simply swallows as the pharynx fills up, and not until 
a considerable quantity of blood has been lost will attention be drawn to it 

either by the progressive signs of 
internal hemorrhage or by the vom¬ 
iting of a quantity of fresh blood 
and dots. Hence, oft-repeated 
swallowing should awake the sus¬ 
picion of hemorrhage. Instead of 
disturbing the freshly united tis¬ 
sues bv o]>ening the mouth widely 
aud inserting a speculum, simply 
turning the bead and lmdy so that 
the mouth is depressed will prompt¬ 
ly show whether any hemorrhage is 
present. 

Hemostasis in this region is 
especially difficult because of the 
friable nature of the tissues. Be¬ 
cause the region is an infected one, 
secondary hemorrhage is not infre¬ 
quent. Local lignture, or the hemo- 
statio application of the actual cautery, is indicated rather than ligation of the 
main vessels through the healthy tissues at a point distunt from the seat of 
trouble; this should he done only as u Inst resort. 

ASPIRATION PNEUMONIA. —Aspiration pneumonia is one of the most fatal 
complications after operations in this region. Intratracheal anesthesia, how¬ 
ever, has become so simplified that there is no excuse for any surgeon's not 
safeguarding his patients by this menus. With the intratracheal tube in place, 
it is difficult for material to find its way down into the trachea even when the 
mouth and pharynx are filled with blood or vomitus. 

Before the introduction of intratracheal anesthesia, preliminary trache¬ 
otomy was frequently done iu order to permit firm packing of the back of the 
oral cavity, thus preventing entrance of blood and oral secretions into the air 
passages. For the saino purpose a tracheal tampon cannula with an inflatable 
jacket was devised by A. Ct. Qerstcr, the inflatable cover being distended after 
introduction, thus completely occluding the trachea. 

Other methods for keeping the air passages clear were to drop the head over 
the edge of the operating table (Rose’s position), and to use Trendelenburg's 
position. While these positions kept the air passages fairly clear, they in¬ 
creased the oozing. 



Via. 1 . —Adhesive Plaster Dressing for Reliev¬ 
ing Tension or thr Upper Lip after Harelip 
Operations. (Haaemsnn.) 
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Removal of oral secretions for the first few days after operation by per¬ 
manent or interrupted .suction is of great value in preventing aspiration pneii' 
tnonia and affords much comfort to the patient. 

CAKE OK THK MOITH. Irrigations of permanganate of potassium (1: 
5,000), applied with considerable force to the crevice* between the teeth, are 
excellent for adults. For children, a hyposulphite of soda (.a dratn to the 
ounce) solution has the advantage that if some of it is swallowed, no harm 
results. 

Infection* of a rcsisiani clianicii-r (|<.vorrhcH alvcolaris) or thus* 1 which show a 
tendency to .»|ircud (incipient muntt) ft-ipon* curvling away of the diseased tissue fol¬ 
lowed l»y cantcri/atioii with *aiuraicd wlmion of triehlorHciaie acid (use a 2 per cent, 
to 4 jst cent, solution of novocain for dissolving the crystals); the cauterisation is re¬ 
peated on the Mi-mid anil the fourth day*. In applying the acid, care must la* taken to 
protecl ailjaceiit tissues hy packing away the longue and checks with dentists' wadding, 
greasing tin* li|n*. and. above all, using just enough solution to accomplish the (itirpuse 
in hand. 

Irrigations of per cent, formalin t I ; of the commercial 4»> per cent, 
"formalin"), every 4 hours during tin* waking hours, supplement the action 
ol the trichloracetic acid. ’1 he lips and face should la*coaled with grease (comm 
butter i Iwfon-baud. A* sism as matters improve, in a day or s", tin* fori mi I in 
solution is discarded for the weaker irrigating solutions iiicntimusl alsive. 

A quiescent pulmonary tiilsTciilosis sometimes change* to a llnrid phthisis 
after an opera (inn in the oral region. 

KKKDIVti. Feeding may 1** accomplished hy means of a soft ruhlicr stom¬ 
ach tula* of moderate ciiiila-r passed throfigh the Hose ami left permanently in 
place. This is particularly suitable after o]H*ratious mi the mouth and is often 
less disturbing than passing the tula* through the mouth each time the patient 
is to la* fed. 

For the mike of keeping the pHrts iih quiet ns ]Hmsihle, netal flailing is often 
resorted to for the first 5 to 7 tluys after nperntion. In certain eases of ni*oplHHin 
of the tongue or larynx, in which there is marked emaciation, a preliminary 
gastrostomy is made; through this the subjects are fed not only before opera¬ 
tion, hut afterward until the operative wounds have healed. 

Rki tai. Fkkiuno. —It is very doubtful whether anything except fluid and 
very diffusible substances are alworta-d bv the mucous membrane of the large 
intestine. The most rtvciit views reject the use of nlhumiiioii* material* ill 
rectul fettling. However, in deference to the rather fixed notions prevalent, 1 
give the usual recipe for a nutrient enema: 

i£ lYptmiixcd milk i or.. 

Egg 1. 

Medication if desired. 

Give very slowly; keep patient quiet afterward; tbc bowel should be 
cleansed with a colon irrigation at least mu-c every 24 hours. 
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Recently much has been written in favor of dextrose solutions in distilled 
water subcutaneously as a means of keeping up the patient's nutrition, lhis 
has also been tried witli success per rectum. Vet it must Is? remarked that in 
certain eases the sugar solutions have undergone fermentation and have given 
rise to flatulence. 

Rectal feeding at best is a temporary expedient. The rectum rarely re¬ 
mains tolerant longer than u week. 

Operations on the Hose. 1 — iik.montahih. The time honored custom is to 
pass a UeIlo<| lie’s son ml or u catheter through the nares until its point can he 
seen und seized in the pharynx just Ix-liiud the soft palate when it is brought 
well into the mouth; a stout piece of silk is then tied to it and it is withdrawn 
from the nose; to the oral part of the silk a wad of cotton or gauze is iiriuly tied. 
This wad is then introduced into the pharynx; by pulling upon the nasal end 
of the string, the jHistcrior nares are efleetuallv blocked. The anterior nares are 
then packed. (This tamponade must, not Isi left in place longer than a few 
hours because of the risk of infection.) 

I’llKVKNTION OK DKKOKMITY. Deformity is esjKiMiilly to be guarded 
against in the presence of fractures (the broken nasal lames unite with aston¬ 
ishing rapidity) and after o]>crutions ujsm the septum. Celluloid drains are 
extremely useful in this region. 

IMtHVKNTION OK INKKOTIOX. - Do not. pack the nose, hivause this may lead 
to retention and to the spread of infection to the ear (by way of the eustachian 
tube) or even the meninges. In any severe infection of the nose, it is well to 
inspect the ear drums frequently to make sure that the trouble has not spread 
to this region. 

Neglect to observe asepsis has repeatedly led to iutrauasal erysipelas a very 
futul form of this disease. I know of several cases of fatal erysipelas of intra- 
nnsal origin following the use of a dirty eustachian catheter. 

Operations on the Antrum and Frontal Sinus. —The suction apparatus of Henry 
Horn, of Snn Francisco, is extremely useful in draining these accessory air spaces 
(Fig. 2). After prolonged irrigation with normal saline (to loosen dried sei-retions) 
tho suction tip is applied to one nostril firmly enough to make an air-tight joint: the 
patient closes tho other nostril by lateral pressure with the finger. He then says “eeh” 
(to clone tho posterior nares), and at this moment tho suction is applied (never more 
than 12 nun. Hg. negative pressure; more than this causes, a violent headache). It is 
remarkablo to see the amount of material obtained in this manner. 

Exuberant t/ranviations in nny of the. accessory air passages are apt to bo 
mistaken for neoplasms; they block the outlets and cause retention, which in 
turn gives rise to fever and malaise. 

Normal saline solution is the best for loosening up inspissated secretions. 
Fennunganute of potash or potassium chlorate solutions are also frequently 
used. 

>8m also Vol. Ill, Chap. IV. 
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Perttislruf nuppumlioH in tin 1 nut mm of Highmore is often tint' to penetra- 
tion of tlit- antral llnor h\ uueruptrd t«x*th. Tin’t rouble subside* us soon us the 
teeth an- attended to. 

Cleft-palate Operation*.' Hemorrhage usually is controlled by local pres- 
sure applied for a few minutes ur hv a tine hemostatic out tin*, lho recently 



Fi«i, i*. -I1..HN K Siii-rinN Ai-i-akiii - i<u* Dhainin*. tiik At rr»»miT Aim I’tmoim. 


discovered lliriuiilitikiiiaM- applii-d directly to the mouth «»t the bleeding 'es 
M»1 i* extremely effective. 

If the stilehes are cutting lhrinif!h. remote them; llu-t have ei-asud to be of 

use. 

To guard against infix-lion ami shook, it is ls-tier not to attempt tisi mueli 
at a time. Kver sim-e the da.' - of l.angenlsx-k it has lieeii lulvisi-il to do the 
harelip and cleft-palate oja-raMmis separately, flnvder (. r i) says that repair of 
a harelip in a few months leads t*i material narrowing of the eleft in a eoni- 
pleto cleft-palate, especially in front. If the immediate result ia not perfix-t. 
at first do nothing: small paps in the, suture line usually close spontaneously; if 
thev should persist, thev can Is-closed by h small supplementary plastic. 

SPKKril THAIXINO. Sfs-ix-h training after cleft palate operations is an 
cxtrcnielv difficult and thankless task. Often, in spite of every effort on the 
part of patient and physician, the tom* of tin* voice remains the same and 
phonal ion is unsatisfactory. It has 1mx-ii said that the operation of Sehoiiborn 
(sec Postoperative Operations. Vol. II. Chap. Ill I. by w-hieh the short vclmn 

* 8 «*. also Vol. I, Hiap. Xtl. 
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palati is lengthened by the addition of a flap from the posterior pharyngeal 
wall, has been of benefit in certain cases. Several months are allowed to pass 
before the flap iB cut loose from the pharyngeal wall; meanwhile the nose must 
be irrigated. 

The easiest part about cleft-palate operations is tho actual operation. It is 
not surprising that even after a perfect cosmetic result the voice and speech do 
not improve in spite of the most careful training when one considers the defi¬ 
cient nervous and muscular supply of the parts. 

Operations on the Jaws. —TOOTH extraction.— Tooth extraction may be¬ 
come necessary because of root inflammation arising after operation upon some 
other region of tho body, just as mastoid trouble may occur incidentally. It is 
important not to delay action with this, once the diagnosis is definitely made; 
osteomyelitis of the superior maxilla is an extremely grave condition having a 
vory high mortality, especially in children. 

Tooth extraction may be followed by annoying and persistent hemorrhage 
especially in hemophiliacs. If packing, the actual cautery or hemostatic suture 
does not succeed, and there is no laboratory near by to furnish fresh extract of 
lung (throiulN)kiiiase) for local application, l>eforo resorting to transfusion the 
sulicutuncouH injection of defibrinated blocs! at some convenient spot such ns 
the thigh or t.lie abdominal wall may Iw tried. 

FRACTURE. —In certain of the operations for carcinoma of the floor of tho 
mouth or the tongue, the lower jaw is divided to give lietter access to the field of 
operation. If the section ho made oblique, and from behind and alxive, down¬ 
ward and forward, the posterior fragment (to which tin* massetcr is attached 
and which is, therefore, drawn upward! will project beneath the anterior frag¬ 
ment and tend to support it. If the section of the jaw is made in a vertical 
direction, it is almost impossible to prevent upward displacement of the pos¬ 
terior fragment. 

A good interdental splint fitted by a dentist is the ideal treatment for frac¬ 
ture of the lower jaw, provided the subject has teeth. In the absence of teeth, 
the problem is much moro difficult. Numerous makeshifts have been devised, 
none of which are entirely satisfactory. If it in possible to have tho mucous 
membrane heal eo that the fracture lies in an aseptic Held, bone grafting, 
plating, and similar measures may he brought, into play. 

DISLOCATIONS OK THE LOWER JAW are very prone to recur. Hence some 
light bandage or retention apparatus to keep the jaws from separating widely 
should he worn for a while after reduction. 

RESECTIONS OK THE SUPERIOR MAXILLA require the wearing of an ob¬ 
turator. Only after hoaling has been completed can fittings for this be begun. 
When the orbital plate is removed at operation, it naturally causes the eyeball 
to drop downward. Subsequent bone grafting furnishes a better support than 
an obturator. 

RESECTIONS OK THE INFERIOR maxilla.—A fter resections of the in¬ 
ferior maxilla or tongue, there is a tendency for the tissues to drop backward 
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and cause choking. Turning the patient into a prone or even a partly proue 
position may be of the greatest help. 

Operations on the Tongue 1 —For the general principles of postoperative 
treatment in this region sec (ieneral Considerations on page 7«t. 

DRAIXAOK. —Von llergmun established pennauent drainage afU*r resec¬ 
tions of the tongue bv suturiug the mucous meinhrnne to the skin at the pos¬ 
terior angle of the cutaneous wound, thus furnishing drainage through an 
oblique tistulu. When the patient drank, leakage was prevented by simply 
pressing u piece of gauze against the skin just ubnvo 
the external u|H*mng of the tistulu. At the end of a 
fortnight, the o|>enmg could ls> dosed by u few 
stitvhes ufter freshening the edges. 

HEMOHHHAiiK has I wen mentioned on page 71. 

INHKi'TION. infis-tion may give rise to ob¬ 
struction to the breathing. The removal of a few 
stitches may sntlice to release u quantity of pus; 
on the other bund, if the swelling is due to dilTusc 
inflammatory inlilt rot ion. in addition to making 
multiple incisions, it may Is* ni*ce*sury to intubate 
with an l)’Dwyer tills* or even a simple woven 
cutheter (us in intratracheal insulilatioul, or, as a 
last resort, to ]s*rform tracheotomy. 

HI’KKClf is regained to a remark abb* degree 
even ufter total removal of the tongue. 

Operations on the Tonsils. : Tonsillectomy is oc¬ 
casionally followed by troublesome beinorrhuge, 
which luuy 1 m* controlled by manual compression for 
lit minutes or the application of a tonsil bemostat. 

This instrument lias 2 long arms, 1 of which lies in*. :i. To.smi, I Isa* nr* t. 
in the oral cavity, the other on the outside of the 

neck; the ends are guarded h\ pails. The inner one is applied to the bleeding 
point, and the instrument is then dosed uullicicutly to bring gentle compression 
to bear (Fig. !S). Ligation in this region is very ditlicult. The actual cautery, 
on the other hand, has proven of the greutest value. 

Cases of eureinoina of the tonsil require practically the sumo after-treat¬ 
ment as those of the tongue. 

Betropharyngeal abscess should be drained through uii external ripening in the 
neck rather than through the pharynx; with the funner, then- is lr*ss likelihood of 
flooding the trachea, or later of retention. External drainage is not without its own 
dangers; secondary hemorrhage has follower] long r-ont.net of u drainage tube with the 
jugular vein or carotid artery. Rubber tissue is softer and h-ss apt to cause erosion of 
the vessel wall. 

•See also Vol. HI, Chap. V. 

•See also VoL III, Chap. VI. 
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OtBirtl Considerations, —BANDAGE.—Ill uiiy large wound of the neck (any 
wound where adhesive planter will not do to hold the drunning in plnuel, the dressing 
must fill the spare from the lower jaw to the Hternum if one in to make sure against 
shifting. A narrow eireular bandage high up will drop down and u similar one low 
down will move upward. Both tend to move toward a point at the center. 

A mass of ruffled gauze, covered with u gauze com press next to the wound, is 
held in plane by several gauze rollers uud u bundage. The rollers and bandage 

slum Id have their first turns placed 
at the middle of the neck, the suc¬ 
ceeding turns going above nnd below, 
and the final turns again returning 
to the center. A large sheet of rub¬ 
ber tissue may be placed partly cov¬ 
ering the gauze and partly covering 
the face, just ltefure the bandage is 
started; when tin* bandage has once 
covered the gauze, that part of the 
rubber tissue still exposed is turned 
down over the dressing and the suc¬ 
ceeding turns of the bandage cover 
it. This prevents soiling of the 
deeper dressings with vniuitus. 

The collar tvjM‘ of dressing is in¬ 
sufficient in extensive wounds reach¬ 
ing high (sulxx-cipitnl ami high cer¬ 
vical exposure of the spinal cord) or 
reaching low (large goiter). In 
such eases the bandage must tnke in 

Fn, 4. — Baxdaos sob Extkmmyb Wounds or ^ lo head und sometimes even the 
«« Nsu*. axilla (Fig. 4). 

RESPIRATORY COMPLICATIONS. 
—Respiratory complications due to dysphagia and stagnation of the oral secre¬ 
tions are prone to follow operations upon the neck (even after the employment 
of intratracheal insufflation). 

Permanent or interrupted suction is of great convenience in keeping the 
field clear of mucus and blood; at the same time it prevents oral secretions 
from reaching the air passages. After operation it serves the same purpose for 
the first few days, until swallowing is attended with less pain. 

INJURIES TO THE JUGULAR VEIN. —Ligation of the vein at the time of 



'See also Yol. Ill, Chap. YU. 
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operation is not apt to be followed by serious consequences (circulatory disturb¬ 
ances of tke brain). 

INJURIES TO THK CAROTID ARTEKV. —Ligature of this structure with n 
previously unintpaired circulation, on the other hand, is frequently followed by 
spoedv deuth from insntHcient blood supply to the brain. If a gradually devel¬ 
oping obstruction to the blood current bus afforded time for the development 
of n good collateral circulation, lipitnre of the common carotid will not impair 
cerebral circulation. 

Secondary hemorrhage may follow drain up' of deep scull'd abscesses of tho 
neck in which the druinap' tula’ has la , en lying in eontnet with the great ves¬ 
sels. As a rule, a fatal exsanguination takes jdace in a few moments. 

INJURIES Ti) THK THORACIC DUCT.- Injuries usually follow extensive dis¬ 
section at the rout of the neck. The steady leak of chyle lends to speedy inani¬ 
tion. It mnv Is- iiojKi-sihle to isolate and ligati* the injured duct. 1 mh'r such 

cireiiinstanees the wouml is tiruily ... with a gaure tanijsm and the skin 

sutured over it : the wound is reopened after several days, usually no leak apt 
follow* removal of the gauze. (1 have sutured the duet ..ssfnlly in II ensea. 

Km mi!, i 

lhvuu--c of the numerous unustoinosi*s present, ligation of the thorueie duet 
does not cause disturbances of lymph circulation or nutrition. 

INJURIES To THK NERVES.* I>ivision of the vagus on one side is not. a 
serious matter. If the injury is discovered at the time, the divided ends should 
lie sutured with tine catgut. 

I * ii t i I routine postoperative luryupilogiciil examination of goiter patients 
was made, it was not realized how often paralysis of the recurrent laryngeal fol¬ 
lowed thyroidectomy. In most instances this passes olf in time. 

The phrenic is rarely injured at operation. Of late tears it has been pur¬ 
posely divided to put the respeetive half of the diaphragm at rest. In a ease 
of tuberculous empyema with multiple sinuses, instantaneous cessation of lellcx 
shoulder pain has followed division of the. phrenic under local anesthesia. 

SCARS.—Scars of the neck have a a rent tendency to spread. To a large extent thia 
mny Is- prevented by careful union of the platysma liefore uniting the skin. Vertical 
sears an- much more unsightly than horizontal one*. If the latter are loeatis] oxnetly 
in the Isittom of natural folds of the neck, they limy scarcely lie visible. In Wine of 
Kocher's thyroidectomy rases, it is iintiossilile to n-cognize lh«- s<-ar t-xn-pt by close 
examination under a strong light. With a little patience and wire, it ia often possible 
to accomplish one's object through several horizontal inciaioua instead of resorting to 
1 long vertical opening. 

CONTRACTURES. —Contracture# of tho nock following extensive suppura¬ 
tion often prove amenable to orthopedic measures if trented early. Tf, how¬ 
ever, they arc brought to the surgeon late, it may be necessary to excise the en¬ 
tire scar and resort to some plastic operation to cover the defect. Transplanta- 

1 See also Vol I, Chap. XIII. 

7 A 
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tion of fat ia the best way to fill up unsightly hollows and to prcveut adhesion of 
this skin to the deoper lying structures. 

Operation for Tuberculosis of the Cervical Lymph-nodes. —Recurrence of tu¬ 
berculous lymph-nodes after partial extirpation is better treated by the sun¬ 
light treatment so successfully developed by Rollier than by a second operation. 
In fact, this is the method of choice in almost all eases of this affection whether 
with or without fistula. 

Thyroidectomy. 1 —A snlxmtaneous drain is led out through a stab wound in 
the opistcrnal notch, tho original collar incision being completely closed. The 
drain is removed at tho end of 48 liourH, when, if the heart’s action is satisfac¬ 
tory, the patient may get up. In severe exophthalmic cases this may not be 
advisable, but in tho cuses of simple goiter it itt the rule." 

Cachexia struinipriva and tetany are almost never seen nowadays. It is 
easy enough to supply thyroid deficiency by feeding thyroid cxtruct, blit de¬ 
ficiency of tho parathyroids is much more difficult to treat. Trunsplantution 
has l>ecn mado with but temporary success. 

Tracheotomy."— RESTRAINT. —The semiconscious patient should be pre¬ 
vented from touching the tube or its tapes. Guard against this lieforo it. has 
happened, not afterwurds. 

CARE OP THE TUBE. —Tho surgeon should make sure that the nurse is per¬ 
fectly familiar with tho tucchuniam of the tracheotomy tube. She should rc- 
movo tho inner tube, clean and replace it in his presence. A feather is used to 
keep tho inner tubo clear of mucus; when, in spite of this, too much secretion 
accumulates, tho inner tubo is removed, cleared of mucus, boiled and replaced. 

A wet pad of guu/.c or a suitably trimmed piece of sponge is kept covering 
the aperture of tho tracheotomy tube to uet as an air filter for the first few days, 
until tho tissues of tho air passages hecoino accustomed to the new condition. 
This sponge or pad dries out very rapidly and must be remoistened at least 
every 15 minutes. If the nurse leaves tho patient for a moment, the latter must 
havo a bell or some other means for summoning aid. The tapes holding the wet 
pad or sponge must never bo confused with those holding the tube in place. 
It is better to havo the knot of the tube tnpes as far behind ns possible nud the 
knot of tho pad tapes well up in front to ono side. 

Dyspnea may indicate accumulation of dried secretions at. the internal, 
lower end of tho inner tube, or in the air passages themselves, or partial or total 
displacement of tho tube. Displacement of the tula? is n most serious accident, 
which may terminate fntnllv long before the surgeon can reach the patient. 
In low tracheotomy the accident mnv follow n violent tit of coughing. Replace¬ 
ment must bo carried out by retracting the soft parts with one pair of retractors 
and tho wound in tho trachea with another pair, the hitter being small two- 

1 See also Vol. HI, Chap. VII. 

•Cardiac decompensation in acute exophthalmic goiter is managed according to the 
principles of-internal medicine. 

•Bee also Vol. ill. Chap. Y1IT. 
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pronged “sharps." Attempts at replacement in auv other manner simply waste 
precious time. The vurious steps of exposure and insertion innst bo made 
under the guidance of the eve. 

Secondary hemorrhage and diphtheritic infection require no special men¬ 
tion here. 

In i v< ry i-a-i- of tr.iolirotoiiiy it i« well to have the following list of artieli's in resdi- 
oi"» for in-t.iiit ii-i*■ aiiotIn r triioliiotoiny tuho of tin* same sin* its the one inserted; 
o |i,iir< of r»*t raotor- -I large t fi»r retracting tin* soft parish tin* other small (t<i hold 
the wound in tin* traohea •■jw-n while the tuls* is l>ciiig slip|>ed itil ; some sponges and the 
outfit inoossarv for applying a ligature or a hemostatic suture; finally a tankful of 
oxygen. 

Hv the end I.f it week or 10 day S the tula* will lie in n well-delinod rigid 
passage, whirl] does m*i eollapsi* ttjion its withdrawal. lli*iiet* rettiovnl lit this 
late time i- not u«u;ilD attended with tin* grii'e risks present at. tirst,. 

DKiTItlTI s ok Till*: TKAfHK.Mli walk. The appearance of blood-tinged 
**ptiltun. a few days after the iii**ertion of a tracheotomy tula*, is very sugges¬ 
tive of the existence of an ulcer from pressure of the tula*. This alight mid sig¬ 
nificant hemorrhage iimv la* shortly followed by a severe seeotulary hetnorrliiige. 
In any <*a**e it is important to make an immediate change. Either the tlilto 
should It* entirely removed or. if the laryngeal obstruction 1 h> still present, n 
smaller or a longer tulf of ilitTercnl shape should he inserted, the object ls*ing 
cessation of pressure on the ttleer's surface. In ease of persistent secondary 
hemorrhage, make sure, before reopening the wound, thut the blood does not 
come from some superficially located s|sit. 

All this emphii**i/«*s the importance of dispensing with the traeheotom.y tube 
at the earliest po-«ihli* moment. I’tidcr antitoxin, the laryngeal membrane 
disappears rapidh ; it is often possihle to remove the tills* on the third day. 
Intubation has done away with tracheotomy to a very large extent. However, 
even muv at times, in spin* of tin* antitoxin treatment ami the O'Dwyer intuba¬ 
tion. tracheotomy will nceii**ionaII\ Is* unavoidable. 

In other eases dvspnea immediately follows tilt* withdrawal of the tube. 
According to Ih-iehcl this is not alwuvs the rrsult of actual organic stenosis; it 
may cither he due to inflammatory infiltration of the voenl cords or else the 
child has. so to speak, gotten out of thr habit of using its vocal cords. Now a 
tula? with an ojK-ning on its convexity should Is* introduced. After it. is in posi¬ 
tion. if the outer end Is* closed, tile air from tin* lungs after entering the lower 
opening passes out through the lutcral ojs*ning up to the glottis uml so out.. 
The outer end is closed with a fenestrated plug. Ah the patient Women accus¬ 
tomed to having part of his air supply travel by the natural route, the fenes- 
trum in the plug is gradually dosed until filially all air passes by the proper 
passage. Should dyspnea come on, the outer end of the tube is simply opened 
again, lfepented attempts should 1st made to aeeustoin the patient to breath¬ 
ing through the proper channels. As son as this has been accomplished, tho 
cannula is withdrawn. 
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Exuberant granulations which often spring up in the bed of an intra¬ 
tracheal ulcer due to pressure necrosis of a tracheotomy tube (the same is true 
of intubation of tlio larynx) may obstruct sufficiently to cause dyspnea. While 
there may be no signs of obstruction at the time the cannula is removed, these 
may come on later when the granulations have had time to grow. 

To determine the site of obstruction (whether above or below the trache¬ 
otomy wound) Trendelenburg lias suggested the introduction of a fenestrated 
cannula; if dyspnea is caused bv stopping up the outer cud of the cannula, the 
obstruction lies above; if no dyspnea occurs, one may assume that the tube, 
upon being introduced, has slipped past, the obstructing swelling nnd is holding 

it nside. Reiehcl snvs that unfortunately 
this rule applies only to a few cases. 

Treatment of intratracheal granulations 
is most unsatisfactory; either they must be 
kept (hit by wearing a special cannula made 
in 2 pieces, which maintains the intra¬ 
tracheal lumen, or else the tracheal wound 
must be reopened, and the granulations 
burnt down with the actual cautery. Intra¬ 
tracheal insuffintion of the trachea below, 
while this is being done, will prevent aspira¬ 
tion of blood or mucus. 

The Dupuis cannula (Fig. ft) is u tube with u stem projecting at right 
angles from its side half wav from either end. The tube is divided trans¬ 
versely at its middle, and the dividing line also bisects longitudinally the hold¬ 
ing stem, so that each half of the tube has a corresponding half of the holding 
stem attached to it. The tube is inserted, one half at a time, into tin* trachea, 
the 2 halves of the stem projecting out of the tracheotomy wound. They are 
threaded so that a nut slipped on binds them together and holds the halves of 
tho tubo true. 

It is rarely necessary to make a second trncheotomy lower down to afford 
the operator a free hand in treating postoperative stenoses. 

Grannlations are very prone to recur. When they have died down, one has 
to reckon with cicatricial contraction. 

Prevention, by tho choice of a cannula which is not too lnrgc, nud in the 
removal of the tracheotomy tubo at tho earliest possible moment, is of far more 
importance than any of tho innumerable mechanical makeshifts for treating 
the untoward after-effects of n poorly or unfortunately managed case. 

BRACTIONARY SWELLING following tracheotomy for the removal of a for¬ 
eign body mny render it necessary to retain the tube in place for a day or 2. 

Operations on the Larynx. 1 —The degreo of reactionary swelling after endo- 
laryngeal operations is extremely variable; in the severest cases so much ob¬ 
struction may develop that tracheotomy becomes imperative. 

* See also Vol. Ill, Chap. VTII. 



Fm. /!.—Tw«>-rir.ci! Cannula Uhed in 
Theatmknt or Thacheal Btenosih. 

(l)uijtiiH.) 



TIIK N'Kt'K 


8S 


EDEMA OF THE GLOTTIS. —Edema of the glottis may follow any inllamnta- 
torv process in the neighborhood of the larynx. In the presence of thia troublo 
avoid procrastination. First of all seek to open the abscess, using a large 
enough incision to see the structures clearly. Opening such an abscess often 
causes the ja-rilaryngea! swelling to sulwide. If it does not, the breathing lie* 
comes more and more embarrassed anil the laryngeal mirror or the tip of the 
inserted index linger reveals extreme swelling of the arytenoids. Ho not 
lsithcr with scarification of the larynx which is of little avail, hut do a trache¬ 
otomy without delay i Ucichcl i. This should la» hooded especially it the sur- 
gcon is practicing in the couutiy and the patient’s attendants cannot sum¬ 
mon competent help at short notice. 


In I'lacrgcui'ic'. wlun- tin' dimmer nf satToi-iiiinii in inniiiiicnt, temixirury iutuha- 
tiuii nf 1 1n- larynx with a catheter ipreferably a woven one, N«. U--I French) will 
tide matters over until an O'I layer tula* run lie iu>crlcd, or Irachcotniuy can be 
lierforimd. 


HCJAKSKNKSS. One eatitiot predict whether hoarseness, which invariably 
follows tracheotomy, will entirely disap|s-ar. 

MKDlAN I.AMVXtioTnMV. I deeding from a small arterial hraneli may ns- 
quire rc-openimr of the larynx and the iipplicutiou of a ligature (which is ex 
treinely dilliculti, a hemostatic suture, the actual cautery (the method of 
choice i. or even direct compression. The use of thrumhokinuHc. if this extract 
eau lx- ohluincd. is the ideal method. 

tu the M-eoudarv closure of a median hiryngotoiny, one must exercise tho 
greatest care to avoid inaccurate coaptation. t.aryngcul stenosis is prevented 
by repeated passage of Isnigies or eventnnllv division of the stricture (sen Vol. 

III. Chap. VIII), 

LAUYNOKCTOMY.- ■ If the operation is done in I static, there is danger front 
infection nf the dei*p planes of the neck mid fatal mediastinitis. To prevent 
this, (’rile and others expose and pack nil the larynx a week or !<• days before 
its actual removal: by tin* end of that time, granulations have walled off llie 
operative field. To prevent leakage of oral secretions into the defect loft hy 
the removal of the larynx. Hardenlicncr has closed off tin* region of tho upper 
larynx from the mouth by a suitable plastic of the mucous membrane of the. 
arytenoids or. if these were gone, of other adjacent material. 

The advantages of preliminary gastrostomy and rectal feeding have been 
referred to nliove. At the end of a week or 10 days frilling by atomaeh tube 
may begin. Attempts to swallow should bo made von* early. 

Operations on the Esophagus (Cervical Part). — infection’.— The dangers 
from infection after operations upon the esophagus are us great as after laryn¬ 
gectomy face above). 

8ECOXDARY HEMORRHAGE. —Erosion of vessels from pressure by a drain¬ 
age tube is the commonest cause of secondary hemorrhage in this region. It 
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rarely comes from the carotid artery or the jugular vein, in which case a 
speedy and fatal exsanguination usually follows; so frequently does the bleeding 
oome from the inferior thyroid that Fischer (after Rcichel) advises prompt 
ligation of the inferior thyroid artery whenever a secondary hemorrhage is 
encountered. Whether bleeding comes from the mouth or from the external 
wound, there should be no delay in reopening the hitter, and locating and 
checking the hemorrhage. 

It is safer to rely for several days upon rcctul feeding than to risk injury of 
tho suture line by passage of the stomach tube. 

DIVERTICULA.- —Operated upon with adequate asepsis, diverticula of the 
esophagus in the neck Bliould heul by first intention. 

CICATRICIAL STENOSIS should be guarded against by the passage of 
esophageal bougies after healing while the scar is still soft. (See Vol. Ill, 
(’hap. X.) 


THE THOBAX 

Operations on the Breast. 1 — amputation. —If the plastic closure method 
of Jabez Jackson is used (or any other method affording the same end result), 
the arm can bo maintained at right angles to the body nnd the dressings can be 
applied with tho limb in this position. It is important to use plenty of gauzo 
to give elasticity to tho dressing, ft should he firm enough to alTord moderate 
compression to control oozing, and yet not tight enough to interfere with res¬ 
piration. The accompanying illustrations ( Fig. t‘>, A, U and (') give a method 
of holding a breast or axillary dressing in place which constricts less than the 
customary spiea. The bandage returns the way it, came after passing around 
the arm. Each loop is passed from the opposite side and holds tin* preceding 
one in place. 

As soon as tho patients have recovered from the after-effects of anesthesia 
they should be encouraged to get tip. Movcmcuts of the arm should be begun 
from the second day on. The drainage tube should be removed on the sec¬ 
ond day after operation without disturbing the rest of the dressings. If all 
goes well, the first change of dressing need not tukc place until the end of a 
week or 10 days. 

Lymphatic stasis of tho arm after breast amputations should be trented by 
frequent massage and diathermy. If this is not successful, one of several op- 
orations for rc-estublisliing the channels for lymphatic return should lie tried 
(sec Vol. Ill, ritnp. XIII). Sometimes local recurrence of carcinoma takes 
the “cancer cn cuirasse” form which, to casnul examination, may simulate a 
lymphatic stasis. 

Infection after breast operations should be no more frequent than after 
“clean” laparotomies. If it is. probably the trouble has its origin in failure to 

*Bm also Vol. ni, Chap. XIII. 
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sterilize a sufficiently large akin area or in eareleaa draping whereby uneleanaed 
akin become* inadvertently cxjaised during operation. 

BKEAST abscesses.. Suppuration may persist long after drainage of the 
breast lin* been established; this generally mean* that, inasmuch ns tin* process 
is frequently a diffuse one. the original ojtening lias missed several foci of sup¬ 
puration. The Bier treatment (small incisions and repented aspiration} is 
eminently suited for curing this condition. A cup, large enough to accommo¬ 
date the entire breast, should have its margin grensed to insure an air-tight 
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joint, suction is applied, suflioient to withdraw pus from the oImccmi and milk 
from the nipple, but there should be no pain. The treatment is applied once 
or twice a day for from 1<) to ISO minutes. 

Contracture of the arm in adduction to the laxly after amputation of the 
breast or after drainage of m dipoet oral abscesses should Ik; prevented by insti¬ 
tuting active and passive motion early, as well as by fixing the arm in adduc¬ 
tion at the first dressing. The “Z"’ plastic —-an excellent nietbod of curing thia 
—is deserilied elsewhere ( Vof. III. Chap. XIII I. 

8UBPECTOKAL ahsckk.ses,- -To prevent the formation of contracture the 
arm should lie put up in nhduetion for a few days. 

Operation* on the Plenra.— plei bal kkkvmionm. -Tm iink; ok Ahimka- 
tiojc. —The sharper the needle for aspirating pleural effusions, the less pain to 
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the patient. The needle should 
avoid the lower margin of the rib 
for fear of injuring the nerves and 
vessels in this location. Before 
puncture, the tissues should be 
drawn taut to one side, so that, 
after withdrawal of the needle, the 
holes it has made through the dif¬ 
ferent planes will not lie in the 
same line; thus leakage is avoided. 
All things being nquul, the usual site 
for puncture is in the ninth inter¬ 
space in the posterior axillury line. 

If a l’otuin aspirator is to be 
employed, it is well to test its ca¬ 
pacity for suction by inserting the 
needle into a vessel containing 
some sterile water (under the usual 
aseptic precautions). 

Via. SB. —Bamdaoh run Axilla and Hrouldeu. 

H«mr view. I once saw a patient nearly killed 

by an inexperienced internist who had 
filled the reservoir with air under pressure instead of creating u partial vacuum. Upon 
turning the cock, nfter insertion of the needle, the uir under considerable pressure 



rushed in, still further displacing the 
mediastinal organs to the opposite side. 
As just said, the patient barely escaped 
with her life. 

The fluid should be withdrawn 
slowly. Suction must instantly cease 
upon the slightest subjective dis¬ 
tress. This often necessitates leav¬ 
ing behind considerable amounts of 
fluid; the oxygen replacement 
method, described below, circum¬ 
vents this difficulty. 

After withdrawal of the needle, 
a small pieoe of sterile gauze, the 
size of a postage stamp, is applied 
'to the punctured wound and is held 
in place by 2 or 3 narrow strips of 
adhesive plaster. 

Oxygen Replacement.— In the as¬ 
piration of pleural effusions, Schmidt 



Vto. SC. —Bahdaoe poa Axilla .and Siouldbb. 
Front view. 
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(10) and Davie* (3) both advise oxygen replacement of the exudate whenever then ia 
the slightest distress during a paracentesis. Taro needles are used—1 ia inaerted low 
down to carry off the fluid, the other, inaerted a few spseea higher up. permit* the in* 
grew of gns replacing the fluid. For a lung time it haa been ohnerved that aapiration of 
exudate*, e»|>eciiilly of those ii|nin the left atde, may eauao the graveat collapae. Tho 
theory is that the fluid has gradually pushed the heiirt over to the opposite aide aud that 
the withdrawal of exudate within tlx* apace of a few minutes displaces the heart too 
quickly. The replacement of fluid by an absorbable gas does not displace the heart 



Kiu. 7. — IIa.n'uaok run KarrniA with HanruiM Htmm. A, Front. II. Bsok. Anuthsr way 
of :wr.,m|.li«hin« the isniu purpose. 


(and mediastinum) Ht the time <>f aspiration. The gradual absorption of lhe gas par* 
mits a alow return to the normal, extending over several days. If it ia desired to make 
this return still slower, nitrogen may be used instead of oxygen, the former being much 
more slowly absorbed tknn the latter, 

Draixaok by Fiikk Txi'isiom, —Tlrforo the day* of artificial pneumothorax 
it was observed that drainage hv free incision was less likely to cause oollapec 
than aapiration. The air entering the cheat replaced the escaping fluid xnd 
thus prevented mediastinal displacement, 

THORACOTOMY FOR EMPYEMA.’— The 3 standard types of drainage are 
as follows: 

(1) The Usual Rubber Draixaoe Tube, the Houth ov which zb 
Covered bt a Thick Later ok Gauze. 

*Baa also VoL HI, Chap. XI. 
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A word of caution in necessary in regard to tin* drainage tula*. Nowhere in tHe 
body is a drain so apt to <-hcu|>c unnoticed into the depths of the wound. Transfixion 
in a single direction ia often not sufficient. Ah a rule, it is safer to lmvo tlie tubes’ 
outer ends transfixed by safety-pins lying at right angles to eaeh other. The skin 
should bo protected by a split compress. 


Iho voluminous gauze dressing is held in place by a circular bandage; tlie 
latter must not bo too tight, otherwise breathing is shallow and labored. If, 
however, tho bandngn is loose enough to permit unhindered respiration, it drops 
down and earries tho drains out ot tho wound. For this reason many men hold 
tho outer ends of the tubes in plaee by adhesive straps. The simplest way of 
preventing displacement of the dressings is to make shoulder straps of bandage 
material; these effectually prevent slipping ( Fig. 7. A, B and ('). 

(2) Vai.vui.au Duainauk. — r l hern ure u host of variations of this method, 
some dating bank to pre-antiseptic times. One of the simplest forms was re¬ 
ported by K B. I.uiul, of Boston. A flap of skin overlies the mouth of the 
drainage tube. The tube is sutured into position to prevent its falling back 
into the pleural cavity. Tho skin flap permits the csea]x> of pus hut. prevents 
tho ingress of air. All forms of valvular drainage must he carefully watched; 
they tend to become clogged with fibrin or dried pus (see also Vul. Ill, (’hap. 

XI). 

(3) Constant suction must not he too great, otherwise the tissues will 
bo tightly sucked against the mouth of the tulie and will block it; furthermore, 
the adjacent pleural surfaces are apt to adhurc to one another. Retention is 
sure to follow. 

Under no circumstuuccs is tho pleural cavity or a lung abscess to ho irri¬ 
gated. 

UNJLATKKAI, I’NKtIMOTHOKAX. At. first change of dressings after drain¬ 
age for empyema, sudden seven* dyspnea may follow. The explanation of this 
is that, upon removal of the dressings occluding the opening in the pleura, with 
consequent, admission of air and establishment of atmospheric pressure against 
the side of tho mediastinum, this structure is drawn over to the intact side by 
its normal negative pressure. During inspiration it is drawn over still more; 
during expiration it only returns a little, lienee tho intact lung cannot expand 
enough to draw in n sufficient quantity of uir. 

In those people whose uiediastiua arc either more inherently resistnnt to 
latoral displacement, or where chronic infiltration has stiffened normally mov¬ 
able mediastinal structures, or, as is most frequently the cusc. where the lung 
is adherent either to tho diaphragm or chest wall, the entrance of air into the 
pleural cavity is not followed by dyspnea. 

Anything which prevents this drawing over of the mediastinum with each 
inspiration will relieve the dyspnea. Thus, on the operating table, simply 
grnBpiug the lung and holding it still will steady the mediastinum and the 
dyspnea will bo instantly relieved. Under the usual conditions of after-treat- 
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ment tlio lung is either covered with granulution tissue or linn n't meted no, fur 
that it cannot be reached in ease of emergency. Turning the patient over on Ilia 
fact*, or, better still. n]H>u tho opened aide, utilizes the weight of the mediastinal 
viscera to depress tliut structure toward the opened side: this, together with 
temporary closure of the opening either with the palm of the hand or n wad of 
gauze, i< Mire to a third relief. Within the next few hours either a pernmnent 
suction apparatus or a valvular drain should In* improvised and titled to the 
wound. 

HKTKNTION. Uetcution is the result either of too high an incision or ot too 
early removal of druinage. 

In the former case, the diagnosis is made by so turning the patient that the 
drainage o|H>uiug should constitute the most dc|H>ndcut point of the Is sly (with 
the head lower than the hips), when a copious discharge of pus follows. Hv 
keeping the patient in this jsvsture (most favorable for drainage) for a number 
of days it may Is' ]x>ssiblc to avoid the necessity of making a counter incision -- 
one must Ite guided hv the tcm|M*ruturc ami the etfectiveuess of the <lraimigc. 
If this jsvstural method does not show good results within a day or 2, them 
should Is* no hesitation in making a counter drainage o|H*uing at the lowermost 
part of the empyema cavil v. (Sis- I’ostojsTat ive (tperat ions, Vo|. II, ('hap. III.) 

If, a tiny or two after withdrawal of drainage, there is sudden cessation of 
discharge accompanied hv fever, and change in posture (as just describ'd ) gives 
no relief, cautious insertion of the linger within the chest is tin* least risky 
method of locating the dammed hack collection of pus. 

To favor expansion of the lung as soon as a recently formed empyemu has 
ls-en drained, the patient is given .lames In it ties with the order to ldovv us much 
and as often as [tossihlc. 

lhvently, positive pressure applied by means of a face mask several times a 
day lias been used for tin* satin* pnrjsisi*. 

PKItHIHTKXi'K or - lM.Kt'UAI. KlKTri./E.- Persistence of pleural fistula may 
In* caused by maintenance of tula* drainage for too long a period (as a rule, the 
tills* can safely la* removed at the end of Id or 12 days), or mav la* dim to tho 
presence of a foreign laaly (tula*, gunge) which bus slipped unnoticed into the 
pleural cavity. Jleanvvhile the external opening may have las-ome too narrow 
to permit the extrusion of the foreign body. 

OLD KMl’YKMA CAVITIES. The treatment of old empyema cavities is 
aimed at their obliteration in 1 of 2 ways: Hither tin* lung is ullnwcd to ex¬ 
pand after decortication of the thickened membrane which covers it, or tho 
chest wall is mobilized so that it sinks in and comes in contact with the shrunken 
lung ("collapse therapy”). 

For operative treatment of ohl cnipveniatn, sec Thoracic Surgery, Vol. I IT, 
f'liap. XI, and Postoperative Operations, Vol. II, Chap. III. 

BONE EI8TUL.-E. —The ends of the resected ribs often become the scat of a 
localized osteomyelitis which causes the persistence of a sinus long after tho 
empyema itself has healed. Infection rnay be prevented by protecting the 
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resected ends of the rib 'with small packings of iodoform gauze before opening 
the empyema and flooding the wound with pus. These packings are to be left 
in place for a week or so; their ends are led out upon the skin, well beyond the 
margins of tho wound, and fastened down with a fuw hits of sterile udhesivo 
plaster. 

Operations on the Cheat Wall.-()|H>riitiinis on the chest, wall (resections, 
osteoplastic exposures) aro increasing in frequency since the adoption of intra¬ 
tracheal insufflation. I loth priinury tumors and local recurrences after breast 
amputation for carcinoma are now excised without subjecting the patient to 
unusual risks. In addition to this, the recently developed “collapse therapy" 
of unilateral pulmonary tuberculosis includes, umoug its measures, partial re¬ 
section of the thoracic wull. 

Tho pain after such operations is suid to be more severe than after lapar¬ 
otomies. Zauijor has pointed out that this is particularly true of eases in which 
the Tibs were simply divided, lie lias shown that excision of small segments 
of the ribs will prevent contact of the cut surfaces uud their painful friction 
caused by the respiratory movements. 

Ilaudaging of one side* of the chest without compressing the unuHVctcd side 
is important. The accompanying illustration shows Saucrbruch's method of 
obtaining olastic compression of one side without, embarrassing the other (Fig. 

H, A and H). 

TIIOBACmPIjASTV KOK I’AHTIAI. COU.AI’HK OK TilK ClIKST WAI.I, ft'Nl- 

I. ATKRAt. PULMONARY TUUKKCTLOHIH). For the lirst few days an attendant 
must constantly lie with the patient and must watch for the slightest rattling 
indicating nil accumulation of secretion. Whenever this occurs, tin* jiatieut 
must bo made to cough out the mucus; this prevents aspiration into an unin- 
volvod purt of the lung. Embarrassed respirntion is relieved to a great, extent 
by clastie compression over the ojiernted side. 'Flu* posture should Is* the sitting 
one. 

For the first few days high temperatures with no sputum are the rule. 
Later there is copious expectoration. From this on the degree of fever and 
tho amount of sputum parallel each other. Fever persisting for more tlinn 12 
to 10 days is of had prognostic significance (Snucrbruehl. 

Careful notation of the weight curve affords still another means of de¬ 
termining tho general course of events. 

The pntieuts should bo encouraged to get up as soon ns they feci able. This 
is usually at the end of a fortnight. 

There seems to bo a greater tendency to tho development of lateral curva¬ 
ture of tho spine after tho older type of thoracoplustv than after the recently 
devised operations. 

Qenerid Remarks on Intnthoncic Surgery. 1 —Intrathorncic surgery*, in spite 
of recent advances, is still largely in un experimental state. There is a great 
deal to be ascertained about the causes of cardiac insufficiency after operations 

* Bee also Vol. Ill, Chap. XI. 
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upon the intratboraeie organs under differential pressure. It haa been olwerved 
that the heart regnim>d iiuieh of its power if the operation was temporarily ana* 
pended as soon as the appearance of detieient circulatory Hot ion wna noted, and 
normal pressure o<uulitions wen* established within the eliest hy closing tho 
wound of the eliest wall for a short while. Thus the operation eon Id ho re¬ 
sumed. to he interrupted again upon reapjanranee of symptom* (.1. H. Make). 
Heath may emne on witliiu a few hours or oxen as late ns o days after operation 



Without warning, the blood-pressure sinks steadily, there is no response to 
stimulation, and. in spite of all mcaaurea. the downward emtrac continues to 
the end. The respiration meanwhile remains comparatively unaffected. At 
present we do not know tin- causative factors of this phenomenon. Harre aaya: 

“The ■re is no doubt that haig operations under differential pressure are accompanied 
hv dangers, which so far have lot been nci-ordcd their proper recognition. Many opera¬ 
tors must have lind the ex|H-rii-nee that, after a long operation under differential pres¬ 
sure. death occurred either toward the end of the o]ieration or shortly afterward. Thia 
fatal outcome eotdd not Is* attributed to bad nan-osis, hemorrhage, or aspiration. Ig¬ 
norance of the actual cause of death has led these eases to he classified as ‘fatal shock.’ ” 


The utmost gentleness should lx* employed in operating upon the intra- 
thoraeic organs. Flint (3) has shown that manipulations caused prompt fall 
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of blood-pressure, the degree of which was directly proportionate to the amount 
of trauma inflicted. 

DRAINAGE. It Iihh Ihsui found tlmt after any extcn.sivc iutrntlioracic 
operation a plentiful HcrouH effusion utmost invariahly occurs. The unavoid¬ 
able drying and handling of the pleura lias been ascrilied as the cause, (('arrcl 
uses sheets of (’hinosc silk impregnated with liquid vasclin to protect the 
pleural surfaces. Tuffier does likewise.) He that ns it may, at. first failure to 
provide an outlet to the effusion resulted in a number of deaths. Various meth- 



Fiu. all. —Bandaui fob Unilateral Thoracoplasty. Knar view. 

ods of drainage were then tried. It was found that drainage by means of tubes, 
with or without valvulur attachment, was invariably followed bv infection of 
the pleural cavity, often with u fatal outcome. On the other hand, simple as¬ 
piration of tho effusion upon the first or second day usually sufficed. A second 
aspiration was raroly necessary. 

Purulent effusions of tho pleura require better drainage facilities than are 
afforded by repeated aspiration, even if this is combined with injection of some 
antiseptic solution. (Formalin injection is exceedingly painful and unsatis¬ 
factory.) For details, sec Kmpycma. 

HEMOTHORAX..— Hemothorax rarely occurs after intruthoracic operations. 
If the signs of internal hemorrhage do not increase and there is no embarrass¬ 
ment to respiration, the patient should bo left alone. If there is fever, and the 
needle shows blood but no pus, there is no need of doing anything radical. The 
blood is absorlicd in time if a true hemothorax is actually present. It may 
take weeks before tho temperature reaches tho normal standard. Meanwhile, 
tho general condition remains excellent. 
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Opcntiona on the Long*.— pneumectomy. — In addition to the danger* of 
infection at the time of operation, ami to those from a Midden pleural etTuaion 
within the first or second ‘it hours after operation. thero is. from the lifth to 
the seventli day, the danger of leakage from tlie stump of the hrouehus. in this 
case a sudden change from a quiet, satisfactory condition to one of the moat 
extreme gruxity sets in. As a rule, death sfH-edilv supervenes in spite of any¬ 
thing which may lie done. For prevention of this complication, gee the tech- 
nie of reseetions of the hum. Vol. Ill, Chap. XI. 

Ll’Xii A list* esses.- I.uim ahscesscs, mice they are drained, usually heal 
without complication. Occasionally a Imiuehial fistula develops; while this 
should lie kept plumed with a gauze packing, the greatest care must In< taken 
to avoid contact witli the bronchial tnueosa. as this causes incessant coughing. 

PULMONARY EI8TULA. A simple way of distinguishiiig a pulmonary from 
a pleural fistula is this; Have the patient expire as deeply as possible and then 
lay the wet palm oxer the opening. After scx‘cru! divp inspirations and expira¬ 
tions. remove the hand toxvard the end of expiration. If air escapes, the lislulu 
i> pulmonary. I .a rue pulmonary fistula* may uivo rise to a great deal of distress. 
Laying a sheet of ruhlH-r dam over the skin opening and holding it there with 
n firm haudau’c gives ureal relief. 

Operation* on the Intrathoracic Portion of the Esophagu*. ■■ -carcinoma.— 

The fate of the patient is usually determined bx the operatixe teelmie.. the 
posto]H*rative treatment having very little lieu ring upon the tiual outcome of 
the case. So far iutruthorueic union by suture after resection for careiuomu 
has not succeeded. The suture line has invariably leaked, and the patient, has 
promptly succuml<ed. lilind closure of Uitb ends has been equally unsuccess¬ 
ful, the blind np|ier eml ha* leakeii no matter bow siirelx closed bv superimposed 
purse-string sutures. The loxxer etui has never given any trouble. Uemovnl 
of the upper end from within the thorax has lieen the only method which thus 
fur has resulted in preserving the patient's life. 

ItlVERTtiTI.A.- Intrathoracic esophagenl dix*ertieuhi may follow orgunic 
conditions (lienigii or malignant stricturet or may occur without any ascertain- 
able anatomical change as their cauac (eurdiosjwsm t. In the latter ease, the 
diverticulum bus been found to jarsist ufter disappearance of all symptoms fol¬ 
low i up appropriate treatment f IMnnimer’a inetbod for dilatation of the eardia). 

Operation* on the Kediaitinnm.— EMPHYSEMA. Mediastinal emphysema, 
or snheutuucous emphysema rarely follow anything but. aeridcntal itijitrica to 
the cheat. Their treatment Is-longs to the domain of truumatie mirgery. 

It may. however. Is* well to mention the sucii-sh Third rcporti-d in a ca»e of 
mediastinal emphysema of such severity tliat within a very short time I Kith eyes were 
closed by the emphy-s-matous -wdlinp. An incision was made at tie* root of the neck 
down to the trachea; a Bier cup was apple<1 and was connected up with n contimioiM 
auction apparatus. The i-mphysi mn promptly subsided, to recur ns s<sin as tin; suction 
wa* discontinued. At the end of f* days, however, it lx*eame poaaihb* to remove tlie suc¬ 
tion apparatus. Uneventful recovery. 
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OPERATIONS UPON THE ANTEBIOB MEDIASTINUM predispose, according 
to Sauerbruch, to the formation of thrombi. 

ACUTE MEDIASTINITI8 is an extremely fatal complication. Prompt op¬ 
erative intervention (establishment of drainage) will afford the patient his only 
chance of recovery (see Postoperative Operations). 

TKENDELENBUKO '8 OPERATION for removal of emboli blocking the pul¬ 
monary artery has never been completely successful. Some of the patients have 
survived as long as 20 days. Death bus been caused by infection owing to un¬ 
avoidable hurry at the time of operation, pneumoniu, pulmonary infarct, and 
recurrence of embolism. 

With greater experience there seems to bo no reason why certain favorable 
cases should not ultimately bo successful. The wound in the pulmonary artery 
has always healed well. 


THE ABDOMEN 

GENERAL CONSIDERATIONS 

It may bo repeated that the discomfort of the first 24 hours is greatly al¬ 
leviated by administration of fluid according to one of the standard methods, the 
least uncomfortable of which is the Murphy proctoclysis. Only after the post¬ 
al! esthetic vomiting has ceased a number of hours is it wise t<> allow lluids by 
mouth. These should lie given as hot as possible. (Hot lluids are mneli less 
apt to cause return of nausea than the customary iee water.) Milk, liecnusc of 
its tendency to fermentation, should not he given until the patient’s digestion 
has regained its normal tone. 

Vomiting.—Tf vomiting persists longer than a few hours after narcosis has 
ended, the stomach should lie washed out. Adherence to this rule at the Mayo 
(Millie has so reduced the number of acute dilatations of the stomach that this 
complication occurred only twice or 'i times in a series of over 4,000 lapar¬ 
otomies. 

Pain. —Morph in is the only drug which really alleviates postoperative pain. 

Certain surgeons of eminence withhold the drug and permit their patients to suffer, 
because of its tendency to produce distention. This view is not til together correct; if 
peristalsis is induced hy cnciuntii before distention Uvomcs marked, there is little 
chance of trouble from this source. In other words, thrre is no harm in using morphin. 
providing the first evidences of distention are promptly treated hy suitable means. 

To repent briefly what has keen dwelt upon at greater length in the preced¬ 
ing chapter, it is well to mako sure thnt the pain is not caused by something 
other than the ueeessury injury of the tissues by operation, such as too 
tight a binder, an overdistended bladder, a drainage tube projecting too far 
beyond the surface of the skin, or a safety-pin transflxiug skin as well as 
dressings. 
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Urinary Trad*— The treatment of urinary retention and the 1*0111111011 pout- 
operative changes in the urine are fully discussed in the preceding chapter and 
iu this chapter under the section on the (lenitn-iiriiiarv Tract. 

Alimentary Tract. —The treatment of distention, bv emptying tin* large in¬ 
testine and the stoinuch. has also l«e*>n fully dwelt upon. It may do no luiriu 
to repeat that a cathartic should never la* administered until one is sure 
that 110 obstruction exists, u fact readily ascertained liv administration of 
eneuiata. The passugc of tlatus is often the tirst sign of the return of normal 
peristalsis. 

When postoperative ileus comes on immediately after ojicratinti, it may la* 
very dillieult to determine whether it is tine to simple inactivity of the gut or to 
an actual mechanical hindrance. When the ileus develops after a |icriod of 
comparative well Itciug, the diagnosis is clear. In any ease, if the measures for 
reducing distention are coiii|ictcntly ami faithfully carried out with no ctl'cct, 
operation should U- resorted to without waiting until the patient is in extremis. 
'Die diameter of the previous o|M>rutioii, the local limliiigs. the type of the oh 
structivc symptoms, ami, alsive all, the patient's statements as to tin* locution 
of most pain, help in diagnosing the site of obstruction. 

The presence or absence of fever is only of iclativc aid in differentiating 
the ileus of |M*ritoiiitis from that due to mccliuuicul obstruction. 

Diet. I nless then- are special indications to th.nilrary, solid food is 

allowed l»v the tifill day (si-e preceding chapter). A previously healthy |stsoii 
needs 110 fistd for the first few days after a major operation, provided that, 
enough tin ills Is* given. 

Care of the Wound.- The treatment of the wound, including the manage- 
lnent ot hinders, removal of sutures, evueuatioii of serous elVusioiis. drainage, 
the time for getting up. and the rupture of useptieally healed wounds have all 
Item fully tmated in Chapter I. 

In elderly i>eop]e the danger of hv|>oatHtic congestion of the lungs is so great, 
that it is of the utmost im]Kirtauee fur them to sit up as soon as they have come 
out of their narcosis; in other words, it is of greater importance to keep them 
ulivo than to avoid postoperative hernia. 

If a large posto]H>rati\*c hernia develops in the course of healing liv sis? 
ondury intention, it should Is* attended to as soon as the tissue- have sterilized 
themselves, i. e., us soon as the wound lias healed. The ti»«ne* and normal 
tissue planes ure mneh more easily rneognized then than later. 

A hinder should not he worn unless the wound has healed by secondary 
intention, or the abdominal walls arc lax after the removal of a largo tumor or 
because of a visceroptosia. The hinder or belt should Ik? applied with the 
patient lying flat upon the back with hips clear from the lied. Hounded straps, 
passing from behind forward lietwocn the legs, prevent the belt from slipping 
upwnrd. 

Drainage, if polled ont immediately following operation, necessitate* re¬ 
opening of the wound if its replacement is indicated face Yol. I], ('hup. ill), 
a a 
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Peritonitis. 1 —After the operative measures are concluded, the treatment of 
peritonitis narrows down to certain well established measures, namely, Fowler's 
position, nothing whatever hy mouth, administration of Huids bv proctoclysis. 
If vomiting occurs, the stomach tube should be used without hesitation, and it 
should bo passed at intervals if there is any reason to believe that there is a 
re-accumulation of contents. Fowler’s position and the Murphy proctoclysis 
havo been described in the preceding chapter. 

Postoperative peritonitis may arise from a number of causes. Diffuse 
peritonitis, with intense prostration, rapidly terminating in death, follows gross 
infections at the time of operation upon u previously uninfected tield (many 
of the deaths from peritonitis within 12 to 2 + hours are wrongly ascribed to 
shock). 

The rupture of a large abscess flooding the peritoneal cavity with much in¬ 
fectious material causes such profound toxemia that survival is rare. 

Late peritoneal infectious from leakage from suture lines or from Murphy 
button anustomoses rarely occur earlier than the; seventh day and from then on 
to the fourteenth day or even later. 

Calyut infections arc also late; an uneventful convalescence is suddenly 
interrupted as late as the second or third week hy suppuration in the operated 
tissues. 

Residual abscesses make their appearance in the second or third weeks after 
operations for diffuso peritonitis. The operative treatment of these is discussed 
olsowhcro under Postoperative Operations, etc. They should always la* sus¬ 
pected in any diffuse peritonitis when the fever does not completely subside 
within a short time. Under these conditions daily pelvic as well as abdominal 
examinations should never l>c omitted. 

Inanition. —In contrast to previously healthy patients who promptly recover 
their former condition, individuals with marked inanition or cachexia 
before operation do not regain physiological equilibrium except by very 
gradual stnges. Their lives hang by a mere thread, they fall an easy 
prey to any complication such as hypostatic congestion, bronchitis, diar¬ 
rhea, etc., and it is only by the most, careful nursing and watchfulness, 
together with a certain amount of good luck, that they finally regnin 
health. 

Each case is a rulo unto itself. In general, subcutaneous infusions of 
grape sngnr in distilled water arc to bo list'd to tide over the first few days. 
Rectal feeding belongs in the same category. When gastrostomy has boon done 
under local anesthesia, nourishment, may immediately lie introduced into the 
stomach; the same holds for jejnnostomy 2 or ceeostomy (appondioostoniy) 
established for the sake of the nutrition. When the operation has been done 
under general anesthesia, the administration of food by mouth must bo delayed 

‘See also Vol. IV, Chsp. X. 

•Oarrf particularly recommends jejunostoniv in emaciated stomach eases for improv¬ 
ing the general' condition sufficiently to wnrrnnt performing a radical operation. 
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u little (here the subcutaneous method it* of the crontost nidi. At first small 
frevpioiit teodinps should he made i 1 every i’ nr hours l of only the most eou- 
centriited and easily diuostihic material, such as alhuiueii water, or wlu‘v; the 
Uliioiiuts of these can ipiicklv Ik 1 increased it well home, l.aler raw ejjjjs lien ten 
up in milk and similar material are added; then a little ehopped meat, and so 
on up the list. 

Inoperable Conditions. Atter explorutorv lupurotomv at wlueh inojierabhs 
eoiiditions an* revealed, the patient should tot he rnhhed <it h<*pe hv a hald 
statement ol what was found. (teea-ioualiv the spontaneous disappears nee of 
all "inoperable tumor surprises the surpeoii. provtuu that an iullauiimitorv 
condition was mistaken for a neoplasm, ('ufnriuimtclv this is hat rarelv the 
ease. As a rule, the tumor and ascites increase, and death onlv comes on after 
mouths of misery. 

One of the |frentes! needs of tin* present time is the establishment of u luunhcr of 
hospitals for the care of such unfortunates. The average in r.il lntspit.il m 11 city 
refuses to readmit these people, once t In j have left »!iort!\ .liter the heallllir of tllt'ir 
laparotomy vvomnl- and riurlil ly. too, lieeau'e *»i-h a liopclt 'slv 'li-c itahv idital will 
then ueeapv a hed which iniirht otherwise acconuiiotl.iti' one for wliotu sotmlliinc can be 
done, l'or this reason s|teeial provision shoulil he made tor tin fare of such eases in 
an institution adapted to tin ir needs. In the later stainafli r tln» have mipiintl a 
tolerance fer morpliin. the division of sensory nerves or of tin p.nu l.earittp sensory 
< anterolateral) traets in the spinal cord often relieve their inlh riui* during the n*> 
maimler of their lives. 

Tuberculous Disease. All cases of tuberculous intra abdominal disease 
should underao a course of suuliuht treatment alter thcii wounds have lienli*d 
or after they have recovered siitlicientIv to he transported. The re-nlt* obtained 
hv Kollier in I.eysin have been eontirmcil by others, and this treatment has now 
lieeome the one of ehoiee, 

Cysts vvliieh cannot he extirpated are drained and allowed to heal l»v prtiuu- 
lation. This takes a lone time and reipiires considerable cate from the very 
liepiiiiiinp. The strictest asepsi'must Is- maintained to prevent infect ion, Tim 
lx-st protection is n voluminous aau/.e dressing clmnaed freipienily ami with tlm 
utmost care. A drainage tube keeps the external npeuinu li**ni mirmwitifr tis> 
much; it sliouhl not Im* disturbed for at least " weeks. Xotliinjr shotihl 1h* in 
trodtieetl into the cavity from Hie ontsich' there is im sense and no advantage 
in irriyatiiijr such a cyst. The skin, osjioeinlly in cysts of the pancreas, must he 
protectixl from the very tirst by a roatiii" of /.ini' oxid pa-te covered with xtorile 
ruhlier tissue. lVrmanent stmtion drainage is of tlm utmost value. I»y nmaim 
of it the skin can he kepi drv of secret ions which irritate. Draimitre can also 
he improved hv plaoiii» the subject in flic Hitt imr or prone. or lateral posture. 
At the end of a fortniaht tlie drainaae tnlie is replaced by one of smaller rulilier. 
The interior of the ryst may Is' treated with silvet nitrate or iislin to stimulate 
granulation. Kcoliiinx'ix'eiis evsts are often sterilized hv peak solutions of 
formalin. If a sinus persists, its removal is subject to the perioral rule of first 
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exposing normal structures nearby and only tbcn proceeding toward the tract 
which is to be removed. 

THE LXVBB AMD BUS FAMAOBS' 

Ideal choleoyitotomy is occasionally done in selected cases of cholelithiasis. 
Convalescence is shortened through primary closure. If no stones have been 
overlooked, tho end result leuves nothing to be desired. 

Biliary Fistula.—In most cases a biliary fistulu is established. 

Remember that bulky drainage has bwn known to press upon the duodenum, caus¬ 
ing acute dilatation of the stomach, which promptly subsided upon withdrawal of some 
of tho packings. 
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The drainage tube from the gall-bladder or common duct lias it* outer cud 
connected with a bottle by mean* of a glaaa connecting tip mid a length of 
rubber tubiug. Thu amount of bile diacliurgcd in 24 hour* i* charted hv the 
nurac. 

To prevent the tuba* from being di*lodged by chance movement* of the pa¬ 
tient, it muat be tirmly held in it* proper position. Two wuy* may lie men¬ 
tioned: A safety-pin transfixing the tills* at the level of the *kiu may lie fast¬ 
ened down with long strip* of adhesive plustcr. A split compress of guiixo 
protect* the skin from contact with the pin. more gnuxe is add'd superficially* 
to the pin, and the entire dressing is held in place hy adhesive strap* and a lirm 
hinder. Another way of securing the tills* is shown in figure St, A and II. •! list 
before the drainage i* inserted at o|>crntiou a piece of tubing alsint S in. long, 
of slightly larger caliber than the one to Is 1 used for drainage, has one end split 
to within 2 or .'I in. of the other end. A clamp, passed through the intact re¬ 
mainder. seixe* the end of the uctnal drainage tills*, which is then put on tlx* 
stretch and consequently las-oiue* thinner; the purtlv split tills* is now slid down 
the thinned mil Mils* to any desired sjmt. As soon as this is reach'd, the inner 
tills* is relaxed, assumes it* noriual diameter, and crowd* against the oute<r tills* 
and thus hevnnie* firmly fixes! to it. When the drainage tills* lie** in place, the 
outer split tills* should have it* split e*nd a little higher than the skin. Adhi**ivu 
fastens the halve** of the split to the skill. 

The* dressings an* not di*turlu*d for 10 days, Hy this time it is usually 
safe to remove the tolling (the atielioriiig catgut stitch has Ihh-oiiic ah* 
sorls’d). If there is the slightest n*si*tiinee to gentle traction, wait a few 
day* mid try again -do not pull it out. A* long a* then* i* iio retention it 
mnk'** little di(Terence whether gnuxe or ruhls*r drain* emne out a few days 
sooner or later. 

After o)N*riiti"ii for acute infection* of the. Iiilc passage* drainage must Is* 
milintnilied until the hilc Is-eonies permanently clear. 

l : pon withdrawal of lulling, the hih* naturally flow* out ii|sni the skin, 
which should l>u protect'd nguin*t irritation hy a lils*rni coating of r.iuc oxi'l 
ointment. The. pn>fu*e biliary diseliargo ia best absorb'd hy pad* of Irish iiiom* 
covered by gnuxe. 

If the lower bile passage* are free, the outer opening should close in from 
3 to 0 weeks. The patient should be instruct'd to expect thn biliary flow to 
start again several times after it has apparently ceased for good, otherwise lie 
is apt to be too elated at it* first cessation and correspondingly depressed at its 
reappearance. 

Obstruction of the Common Dnet —A very profuse discharge of bile from the 
fistula, plus aeliolic stools, indicates obstruction of the common duct; there 
may be a number of causes for this. The commonest is, of course, stone, less 
frequently a tumor. Tumors of the common duct are frequently associat'd 
with stone; the latter may *o occupy the operator’s attention that the former 
escape notice. Ciratricial atriumi* following ulceration of the eonuiiou bile duct 
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is another cause for obstructive symptoms. Nowadays no one sutures the gall¬ 
bladder to the parietal peritoneum (experience has shown that there is no 
danger from leakage), so kinking of the common duet from this muse no longer 
occurs. (See, however, Operations on the Liver, etc., Vol. IN’, <'Imp. IV.) 

With a persistent fistula and ucholia, it is dcsirublc to test the permeability 
of the common duet; if colored stools ure observed after plugging the fistula 
with a gauze tampon, there is no obstruction; if a typical gall-stone colic with 
fever and persistence of the aeholia follows, obstruction surely exists. 

Profust! discharge of bile for longer than a week or 1 is apt to cause serious 
depreciation in general condition. Attempts to have the patient swallow his 
collected bile have been failures, as it was impossible to swallow much of the 
hitter fluid. On the other hand, administration of !» 0 () e. e. of bile twice a day 
by stomach tube lias !h>cii kept up for weeks to tires great benefit of the patient 
(Sehmilinsky). 

As soon as the general condition permits, a second operation must lie per¬ 
formed at which (sillier the existing obstruction is removed, or a new communi¬ 
cation with tin* intestinal canal is established. 

All artilicinl anastomoses of the bile passages with the gut are sooner or 
later followed by ascending infection and death. It makes little difference 
whether the operation was a olioh'oystoiitorostomy, a hepaticoduodenostomy, or 
what not, the end result is the same. 

Obstruction of the Cystic Duct. In some eases of oholeeysloslomy no Idle 
escapes from the drained gull-hlndilcr although the stools are normally colored. 
The fistula discharges mucus. As a rule, a stone is blocking the cystic duct: less 
often tho duet is olditerated by sear tissue. It may be possible to determine the 
cause of obstruction either by sounding with a blunt probe, by introducing the 
finger into tho gall-bladder, or by the use of a speculum. Eventually a second¬ 
ary removal of the diseased gall-bladder may be the only means for doing away 
with the fistula. 

Gangrene of the Mucom. If the mucosa of tire* gall-bladder is gangrenous, 
there is strong probability of its ultimate obliteration (healing bv granulation), 
provided the patient lives long enough. In less favorable eases many foci of 
suppuration are* present in flu* walls of the gall-bladder, drainage only relieves 
the condition to a slight extent, there is a long-drawn out illness, and either the 
small abscesses eventually point into the drained traet and healing takes place, 
or there is a steady downward course—at times this may lie eluvkod by second¬ 
ary cholecystectomy: at others the putient. is too far gone to recuperate. 

Choleraic Hemorrhage. —(’holemie hemorrhage formerly was one of the grav¬ 
est and most fatal complications. It usually comes 011 at some time between tho 
seventh and fourteenth days. If sufficient quantities of normal blood elements 
arc promptly administered, the oozing will lie cheeked. In the milder cases 
nomiul blood-serum (diphtheria antitoxin, i. e.. horse serum, is the most ready 
at hand) snbcutaneously injected often suffices. If not. the subcutaneous injec¬ 
tion of 100 c: c. of detihriuated human blood should lie tried before resorting 
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to the «nwijni remedy of transfusion. The administration of calcium ehlorid 
or of jrolntin is of no value. 

Enteroclytii by Way of the Common Duct.- McArthur has connected a >aVm 
drip to u drainage tuW* Ivinir in the pill-hladdcr, allowing the water to tiud its 
way into the duodenum hv wav of the exstic and eonmion duet. Matas modi 
lietl this hy iutrodueiiu; a ureteral eatheter nloiit: the bile passages inti' the 
duislcmim. The procedure lias found favor with these authors in toxie biliary 
eases. 


THE BTOMACH 1 

Gastrostomy.- If the pistrnstnmx tube has Is-cn pulled out within a few 
hours, or even a few da'' of o)M*ratiou, the wound must Is* rco]s-m*d sntli 
eienllx t i js-rmit replaeemeut of tin* tul»e under the guidance of the eye. I 
hnm\ of sea tiered iii'taiiees in whieh the tills* was hliudlx replaeed, sup- 
po'i'dly into the hnnen of the stomaeh, actuullx into tin* peritoneal eavity; 
introduction "f milk caii'cd a fatal jM-ritmieal seji'is and death within a few 

hours. 

It the operation has been performed under local anesthesia, fluids can im¬ 
mediately l>e ai\en through the listula. To amid o\erloadiujr the fjreutly 
shrunken 'tomueli. thex ate uixen in small ipiautities at freipient intervals. 

I In- -ti'inui'h's ca]iacit\ will ei'.idiiall\ increase. A eommoulx u»ed method is 
for the tood to he tir-t chewed tinelv and then phn-ed in a funnel attached to tlm 
pistro'tom_\ tube, 'llu noiiri'limeut improves, but never to the decree oh- 
served after uast ro entero'tomv. 

In Is-nisHi stricture- of the e'ophapus. the rest ulTordcd h\ a gastrostomy 
often re*ults in the entlet aeuin his-ouiiuj; permeable. 'I lie method' for dilating 
sueh strictures are di scribed in \ nl, IV, ('hup. II. Malignant strict urea 
require no spei-ial mention. 

1.0. At. MANAtiKMl-I.NT <>r TilK KISTU.A.- After the Kmlcr Semi or Wi Imtl 
methods, it is unwise to remove the tithe until 7 to Hi daxs have pa'Hi-d. The 
tube must he worn eoniinuoii'U ; if left nut for only a tew hours, it may lm 
impossible to replace it. even if several months have passed since tlm operation. 
After the Pepap* or dauewax methiKis, the tills* eun he left out with impunity 
Isvause the listula is lined with mucous membrane instead of with ^rnimhition 
tissue; in fact, with these the tills* is only iii'erted at feeding times. 

Leakap: from wideniim of tlie listnla is an extremely dillicnlt. condition to 
deal with. If the iii'crtimi of a larger tills- fails to stop the leak, and if, 
furthermore, the employment of a ruhls*r (limp.* tube, like some used for the 
drainage of empyema cavities, also fails, the method of von Hacker tnay be 
successful. This consists in passing - 'iilK-iitaneoiis loops in opposite directions 
nrouuil the fistula’s mouth atid drawitur ii|s»n them after freshening ita edpja 
(see Postoperative Operations). 

*8«c also Vol. IV, Chap. II. 



104 


POSTOPERATIVE TREATMENT 


GwtrfO Resection*. —In the presence of postoperative stagnation there aliould bo no 
hesitation in passing the stomach tube. There is no danger of harming the freshly made 
suture line, and the relief afforded is great. After the distended stomach has been 
emptied, the patient should be kept lying upon the right side (as recommended for years 
by Kocher). 


LEAKAGE. —This has most frequently coinc from the duodenal stump. If 
the proper technic is used, there should bo no leak; the Mayns report using 
the method of Willy Meyer of closing tho duodenal stump for the past 7 years 
without experiencing trouble. 

In former yearn, if un operator was doubtful nbmit u suture lino in a hollow viscus, 
he led a piece of giiiinu wieking down to the suspected spot; this was carefully pulled 
out uftcr a few days mid it wus a miracle if a fistula did not develop, for the gmizc by 
that time was firmly embodded in granulations which were torn loose upon its removal. 


GANGRENE OK THE TRANSVERSE C01.0N from inadvertent ligation of the 
colicii media artery at operation is a very rare aeeident. It 1ms l>een shown in 
a number of eases that the eolica media can be ligated without disturbing the 
vitality of the transverse colon. 

Oaatro-enteroitomy.■—This is still the most frequently performed operation 
upon tho stomach. Hence tho treatment of its complications will be discussed 
a little more fully than those of other operations. 

HEMORRHAGE. —Hemorrhage may como from either the posterior suture 
lino or, in chhch of bleeding ulcer, from the ulcer for which the gastro-entcr- 
ostomy was performed. Men of sufficiently large experience have stated that it 
is merely a cliunec whether tho bleeding from an ulecr stops after gnstro-cntcr- 
ostomy, that is, in the greater proportion of instances the hemorrhage stops, 
while in n considerable minority it continues und the pntient bleeds to dentil, 
irrespective of the operation. 

Washing out tho stomach has been followed by cessation of hemorrhage in a 
number of instances, the idea being that if the stomach is filled (with blood 
and clots) its walls are more or less stretched; as soon as the organ becomes 
empty it contracts, and this contraction may constrict the mouth of the bleeding 
vessel a little—just enough to enable a coagulura to become established. 

LEAKAGE. —Leakage may occur at tho time of operation or a week or 10 
days later. Tho late leakage almost never occurs after a suture anastomosis. 
Individuals with tertiary lues, however, seem particularly prone to suffer a leak 
from their anastomosis line about tho tenth day. Late leakage has followed 
Murphy button anastomosis where no puree-string sutures around the neck of 
the button and no Lembert sutures were put in as additional protection, but 
this is rare. 

VICIOUS CIRCLE. —Nowadays this complication is much less frequent than 
formerly, owing to the widespread adoption of the posterior short-loop (so-called 
no-loop) anastomosis. 
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Tho protracted vomiting of large quantities of bile-stained fluid led to the 
belief that the presence of bile iu the stomach was pathological and was perhaps 
the cuusc of the vomiting. Further experience has shown that bile is regularly 
present after u properly performed gastroenter¬ 
ostomy, and tliHt it dot's no harm and is not the 
cause of “vicious circle." 

If protracted vomiting is not controlled hv fre¬ 
quent lavage ami |M>stural treatment, do not wait 
until the patient is exhausted before reopening the 
uImIouicu and joining the utTereut to the etfereut 
loops of tlic small intestine. 

KAtlKK l‘OM I'l.tCATIONS. I.VIKSTISAI. Oh- 
bTllt'i' 1 'IOX nioM IIkiimaiion ok TltK Smai.i. In- 
TKMTXh I 111(01 l.ll Til K Ol'KMXO IX TIIK TllAXK- 
vkksk Misoi oi.on.- If the ojicuiug in the trans¬ 
verse mesocolon i> not sutured either to the stom¬ 
ach or to the actual site of anastomosis, then* is 
danger from this complication. 

IxKI AMMATOItY Tl Miill I.VVol.VlXO TIIK StoMA.- This IIIBV CSIISC SO mUCll 
trouble that a second ojieratiou may he ncecssary to give relief. 

Xakhowino ok tiik Stoma. This has been found to occur after button 
anastomoses. Whether the newer oval button will prevent this cannot Ik* do- 
termiued at this eurlv date. Narrow stomata after suture anastomoses bavu 

Im'imi found at smuidarv operations. Trend of 
opinion indieates that this was Iteciiiisc the o|N*ra- 
tor faihd to make a large enough opening, rather 
than because of a eieatrieial contraction. 

Discomkoht aktk.ii Mkai.k. A. F. llcrt/. has 
descrilM'il 2 causes for this in jtcnplc who have a 
gHstro-enternstomy. In sonic, the meal was seen 
(hv the X-ray) to leave the stomach almost a* 
quickly ns it entered, and the discomfort wu due 
to the overloading of the upper jejunal loops (Fig. 
10 ). In others, there waa gastric stagnation be¬ 
cause the stoma lay well up on the posterior wall 
of the stomach and the gastric contraction* were 
insufficient to empty the atornach through this 
opening fFig. 11 ). 

Small amounts of food at frequent interval* 
and lying down for a time after meals helped those cases with over-rapid empty¬ 
ing. A good abdominal supporter and a siesta after ever}' meal helped the 
others. 

Jejtxal Ulcer. —The patient* who have been operated upon for gaatric or 
duodenal ulcer must be impressed with the fact that their tendency to have ulcer 



FlU. II. ~ IIlw-UHrUKT after 
Meal* in a Patient with a 

(pAATRO - ENTRMIMTUMT. TtWI 
■lama is hi*h up on the poa- 
terior wall of a greatly ililalcd 
stomach. In the upright pas¬ 
ture food simply stagnates. 
(Bests.) 



Fui. 10 .- DuMiiuniHT inn 
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has not been removed by operation and that, aa long aa they live, they must ob¬ 
serve dietary and hygienic precautions. The beat examples of this tendency to ul¬ 
cer are the recurrent gaatrojejunal ulcers which sometimes require 3 or 4 opera¬ 
tions. 

After operations for fjaslric carcinoma, there is frequently great improve¬ 
ment oven in those upon whom only a palliative operation 1ms been done. They 
may enjoy several months of good health lteforc the curcinomu makes itself felt 
again. 

Pylorio Exclusion.- -To a certain extent, this operation is still in the experi¬ 
mental stuge. The original method of von Kisclslierg, dividing the stomach 
completely ucross and closing ls>th ends blindly, has the disadvantage of taking 
considerably longer than a simple gnstro-enterustomy, and the mortality is con¬ 
sequently somewhat, higher. For this reason a host, of substitutions have been 
devised which are too recent, to have stood the test, of time. Among these the 
string method of l’urlaveeehio has lieen shown to result in the string’s cutting 
through with re-establishment of the pyloric lumen; Wilms’ constriction with 
a strip of fascia hus been found to give rise to u muss of dense adhesions. In 
short, the ideal method has not. lieen evolved. 

Duodenal fistula is a rare but. extremely grave complication. Its manage¬ 
ment is described under treatment of high intestinal tistuhe (see Intestine). 

Operations for Gastroptosis.--Operations for gastroptosis (licyea's, Kov- 
sing’s, Coffey’s) may be followed by great subjective relief or, with identically 
the snnie clinical picture, there may lie temporary relief, followed by recurrence 
of the old symptoms. (When this occurs, the patient, is dubbed a neurasthenic.) 
This elnss of eases can derive much benefit, from proper medical supervision in 
a well conducted sanitarium. They belong in the same elass with the cases of 
so-called eoloptosis. the surgical treatment of which has not. been sharply de¬ 
fined. One thing, however, is definite, gustro-enterostomy for gastroptosis is 
no longer practiced by competent surgeons. 

I 

HERNIA 1 

Tho aftor-treatnicut varies according to whether a radical cure was made 
upon a reducible hernia or, if the hernia was irreducible, whether its contents 
wero viable, in a doubtful state of viability, or undoubtedly gangrenous. 

Badieal Cure.— For the treatment of serous sulieutnneous effusions in a 
wound, the different layers of which have healed by primary union, see tho 
preceding chapter. Moderate beuuitomntu arc best left nlone, they will ubsorb 
in time. Swollen testes are oftener the result of operative trauma 2 rather than 
lack of support by tho dressings ns advocated by those who favor the employ¬ 
ment of the cross perineal bandage. 

’See also Yol. IV, (’Imp. 1. 

* By this is meant tno rough handling of tho cord, too tight closure of Rassini sutures 
around tho cord constricting it, or similar obstruction to circulation from suture of the ex¬ 
ternal aponeurosis. 
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This oross perineal bandajiv (Fiji. 1 2 I is in etftvt a double spies. After 
startinp at any convenient jn»int. the essentiul part of the bmidnp' consists in a 
turn which lupins over one 
unteroMijxTior spine. pasMii)! 
ohliipiely downward and to tlie 
op|sisitc >i.le, across the in¬ 
guinal region lit t li a I side, 
around the outer aspcrl of the 
thi”h to il«i |si«terior a-*|Mvt, 
from where it. erodes* the pcrin- 
nim to the >*anie siile from 
wliieh it started. cnw-riu>: over 
the inguinal rc**ion of that »ide 
before readmit; its Martin); 
point. It then passes around 
to the hack to start a similar 
loop on tin* other siile. This 
halidaL’e hriliys pressure to 

hear oil the lliLitlilial regions j.-t,. 1 J < m.»» miisi m. IUmki.i i.\ (i lii-r»lir.) 

and. at tin* same lime. sup]mrts 

the testes. The penis is lmmaht out through a sheet of ruhlier tissui* with a 
hoh* in its eeuter, held in plaee h\ the hi't few turns of the hauda^e. 1 

H .\ simple spi<-a Imndape tends 

to slip upward and to out into tin* 
poiu: this displuoenienl ean is* 
preveuteil by lakiiij> an extra turn 
around the thif.di before <•«>m]ii«*ti 

tinjr on tln-e handaj>es. the thighs 
should he s|i[>htlv llexed oil the. 
trunk. When the patient is in lied 
the h-j;* Ktraifiliten out. hriii)(iu); ad- 
d i t i o n a I eompression ujsin tho 
wound in the ini;uinal repum. If 
the tlexion is ton marked or the 
ha n da tie (iki ti)iht. it will out into the 
jsisterior a.»|ss-t of the 1liif>h. After 
ronseionsness has ls : en repairicd, it 
is well to slip one's hands under the 
bandage to make sure that the 

l a. 11 •- Spu-» with Kxtka Teas* Anorsro Tuinll i r i , 

TI. 1-ar.vKHT Upwahu d.*p,.a. hui. P ro r*«degrwj of pressure has been 

established. 

'The turn* of hnmtagp adjacent to the penis must ho secured V»y safety-pins where 
they cross each other. 


I'li. II •- Spi <'a with Kxtka Tens A nor so Tlie. II 
Tn I'HKVKSrr Upwahu Dikpi.ai khlst. 
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If there -is the slightest danger of the dressings’ slipping, as for example in 
veiy stout people, or in restless children, or in women after either femoral or 
inguinal herniotomies, it is safer to secure the margins of the gauze dressings to 
the skin with rather broad adhesive strips, half of which arc in contact with the 
skin, the other half with the gauze. The bandage tends to slip outward, expos¬ 
ing the inner portion of the wound; the adhesive is applied along the labium 
majus from in front backward. 

In small children, the wound must be protected from urine. The safest 
way of accomplishing this is to apply a collodion dressing or to glue tho murgin 
of a sheet of rubber tissue to the skin between tho genitalia and the wound. 
This protects the ganze dressings and, with them, is held in place by the ban¬ 
dage. In male children, the penis may lie drawn through n hole in the center 
of a sheet of rubber tissuo as in tho ouhc of male adults. Hut this is not suitable 
for very small infants. 

In hernia: of moderato size, the patients get up at the end of 14 duys. After 
repair of vory largo hernia;, it is bettor to keep them in bed for 21 days. No 
heavy lifting, or anything to bring on undue abdominal strain, should be al¬ 
lowed for at least ft mouths. A truss should never be worn, its pressure 
atrophies the tissues at just the spot where the greatest strength is needed. 

Granted that the operation was done perfectly, tho end result will depend 
oil the typo of the patient’s tissues; au old man with large weak rings and llahhy 
abdominal muscles is far more apt to liuvc a recurrence tluiu a strong young 
man. 

Incarcerated Hernia with Intestinal Obstruction.—Here the main object of 
tho operator is to savo life. If a radical repair of tho hernia can lie done with¬ 
out extra danger to the putient, so much the better, hut, this is an incidental 
consideration. In some eases it will bo possible to do an ideal operation, that 
is, relievo the constriction and repair the hernia; in others, the viability of the 
gut may bo doubtful and it niuy Ik; left, out upon the ulidomiual wall from a few 
hours to ns long as a dny or 2, after which it is replaced within the abdomen 
and tho wound closed exeopt nt one end for drainage; in still others, the gut is 
gangrenous and either a fecal fistula is established or, if tho general eondition 
is good, resection is made. For details, see Vol. IV, Chap. I. 

The postoperative treatment in these cases narrows down to the treatment of 
shock, intestinal obstruction, and peritonitis. If obstruction persists in spite of 
treatment, the suspicion should arise that some band or other cause escaped 
recognition at operation, and the possibility of a second exploration must bo 
considered. 


The Management of Low Intestinal Fistula. —The skin is protected by a 
thick coating of zinc oxid ointment overlaid with a sheet of rubber tissue with a 
»8m also Vol. IV, Chap. VIII. 
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central hole a little larger than the fistula. The profuse discharge* are caught 
in moss pads. Should an eczema occur, silver nitrate anlution or paste ia an 
excellent astringent. 

(living the putient u supply of gauze to catch the discharge and thus allow* 
ing the skin to dry is another wav to improve matters. A permanent hath in 
exceptional cases may prove of service. (Permanent notion ia a valuable mean* 
are.—Editor.) 

RETENTION.. '1’his is often set'll after spontaneous prodnetion of a feeal 
tistula by the sloughing of a strangulated hernia. Through iuadcipiato openings 
in tlie skin the discharges muiiagc to escape: then* is fever. Hv laying thu tract 
wide o|N‘ii, the tendcm-v to burrow is stopped, uud the ahsecsscs lying lietwee.ii 
the loops of intestine art* freely drained. 

l'l,OHt'KK.*~ Small fistula* may heal hv granulation, larger ones require sur¬ 
gical intervention. 

Where the entire intestinal contents have i*seii|Nil through the tistula, before 
utteuiptiiig closure it is essential to aseertuiii whether the guL below the enter* 
ostomy is patent. This may In* accomplished either hv injecting colored tluids 
into the efferent loop. or hv teui|>nrury closure of the o|a>iiing, eausitig tho 
intestinal contents to enter the lower loop. 

For details of the surgical cure of fecal tistulie, see remarks below, as well 
as Vol. IV. Chap. VIII. 

The Management of Fistnlm in the Upper Small Intestine. - Through such a 
tistula practically all the fluid taken by mouth carn|tcs, and an extremely rapid 
inanition sets in. which, if unchecked, kills within h few days or weeks. Either 
tin* opening in the intestine must la* closed, or the escaping intestitinl contents 
must lie reintroduced into tin* aliuientiiry tract hy some other riieth<Kl, It may 
la* jsissihle to close the o|N'iiing hv inserting the ends of a T IiiIn* into either 
loop and then drawing upon it. The method of von IIacker (see (iastrostoiiiy) 
may !m* tried. If the tistula lies at the bottom of a granulating wound, the akin 
can In* united with interrupted silkworm-gut sutures, drains of rubber dam am 
inserted at either angle, and a firm compression is applied directly over the 
opening. This must not lie done liefnro graiuilationa Hrc present, Iteciniao of tho 
likelihood of burrowing. The inteatinal eontenta may In* collected and then 
injected into tho efferent loop or they may ho introduced into tho largo intestine 
either in the form of nutrient cnemata (Sehmilinsky) or through a right iliao 
colnatoiuy. In the latter instance it may be feasible to join the upper to the lower 
fistula by means of a snugly fitting drainage tube. 1 If none of these makeshift* 
succeed, major surgery must be resorted to (see Postoperative Operations). 

Duodenal fistula* arc among the moat important of the group under disoiia* 
aion; they have followed operations on the gall-bladder, pancreas, and right 
kidney. They are best controlled by pyloric exclusion and gaatro-cntcroatomy 
(A. A. Berg). 

*8orh a tabs most be firmly aiwhored or it may pass oa down tho bowel and stop 
at a lower obstroetioa if neb exists. (Editor.) 
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The cutting through of an intestinal spur with special clamps, etc., is no 
longer done l>ccaiiHR of the danger of perforating the intestinal wall or injuring 
a second loop of gnt. 

Intussusception in Infanta. —Nowhere are timely operation, gentleness, and 
rapidity of greater moment in reducing mortality than here. I'pon leaving the 
operating room, the child may apparently be in good condition, and yet go into 
a gradual collapse in the course of u few hours. It is, therefore, advisable to 
resort to active stimulation on general principles for at least 12 hours after 
operation. Once the.- children are in collapse, they rarely respond to any thera¬ 
peutic mousurcs. 


THE APPENDIX 1 

Nothing is simpler than the after-treatment of a dean appendectomy, i. e., 
one in which there is primary union with no secondary complications. Within 
u day or 2 the puiu in the wound and the after-effects of the anesthetic have 
worn off, a few duys later stitches are removed, and in a short, while the subject 
is up uud about. 

On tbc other hand, nothing may so tax the surgeon's skill and ingenuity us 
tho treatment of a complicated ease of appendicitis. Between these 2 extremes 
come numerous intermediate types. 

Iiooal Infection of the Wound.- Occasionally there is local infection of the 
wound. Although the skin has united, there is a purulent exudate in the depths 
down to tho peritoneum. In all probability, the fibrin-coated appendix (it is iu 
this type of ease that, the complication occurs) has come into contact with the 
aides of the wound. The researches of Kuucbcrg and, later, of lleyde, have 
shown that this fibrin is swarming with uuucrohic organisms. Such an infected 
wound must be laid wide open and allowed to heal by granulation. 

Drainage. - In doubtful cases, in which the surgeon would like* to close the 
wound but does not dare to, he usually compromises by using n drain of rubber 
dam which is withdrawn on the second day. A wet dressing for a few days 
moro completes tho story. Should retention follow, the pus usually finds its 
way out along tho drained tract after a day or 2 under hot applications and hot 
colon irrigations; this is a rare complication. 

Tho actual appendix abscesses run u different course. For the first day or 
2 there is no secretion: then a profuse discharge Bets in. The superficial dress¬ 
ings must he changed 2, .‘1, or 1 times iu 24 hours. At first the pus often liu.s a 
f oca I odor and color (tin* latter due to blood which has oozed info the abscess 
cavity immediately after termination of the operationt, and the inexperienced 
mistake the condition for a fecal fistula. In 2 or 3 days the color changes to 
tho common greenish-white line and tho odor loses in strength and pungency. 
As the discharge decreases, the drainage tube is shortened ( 1 iu. at a timet and 
is replaced by a smaller tube (sec section on Drainage in the preceding chap- 

*8eo also Vol. IV, Chop. IX. 



THE ABDOMEN 


111 


ter). Practical experience alone can teach one how to avoid leaving drainage 
in tix> long or too short n time. It' the hole established hy the presence of drains 
is large, their removal even as early as the tifth or sixth day may he proper, 
then* being no danger of retention. The tilling of the wound with pure balsam 
of Peru at the end of the first neck often murk«*dly dtvrruses the discharge 
within 24 hours. (This does not invariahh follow, but it occur* often enough 
to justify mention. t If the skin shows signs of irritation, it should Is* liltcrally 
coated with a bland ointment l/.ine oxid or Isirie acid). 

After drainage is out and the secretion is merely a scanty discharge, a lairie 
acid ointment dressing siilliees. 

Delay of cloiure of the wound may lie due to ( l ) the presence of a foreign 
laxly (a eoprolith, a puve of m-crotic tissue vi/... part of the gangrenous tip- 
|H-ndix left lx'hiiul - an nnubsorU'd ligature, or a bit of drainage materiu! 
gauze or ruhla*r > in which ease the discharge is profuse and foul, or (2 1 it tmiv 
la* the eonsoi|iioiKv of maintaining drainage for too long a time, when the di* 
charge is verv slight, coming as it d>ws from a rigid walled tract lilted with 
scanty granulations. Ycr\ rarelv it is caused lo a |iiu |Miint hob' in the gut. 

Treatment in the former case consist* in enlargement and exploration of the 
suppurating tract ami removal of the cnn*e: in the latter, simple neglect of tho 
tract tint! is, a mere change of superficial dressings twice or It times a week 
will ju»l a* often Is- followed by ultimate elosute a* l<»* much meddling, in 
the form of repealed euritliugs and applications of iodin. *il\i*r nitrate, and 
similar stimulant-. Should the sinus persi't more than month* and Ik* the 
cause of serioii- aniiovance. it slionhl lie excised t *ee Postoperative Opera¬ 
tions). 

Fecal Fistula. This is not a serious complication, spotitaimous closure gen¬ 
erally occurring in a week **r 2 in the eases where the drainage i* free fun 
retention with pain and fever). 

Schmitz fill ri-jsirt* tin* siiecesoful use rtf Trendelenburg'* |.*i*iti«.n in the cure of 

n fecal ti«tuhi <*f tin.uni. In thi* jststure. the ojieuing in ... lus* higher 

than lhe ih*oeceal juneti*iii and gravity eauses th«* ititcNliiial emit* nl* to tl»w toward tho 
hepatic flexure, thus keeping the •-i-ciiin empty ami favoring eln*ur>- «,f the listiila. 

Hernia. —Should a hernia develop following drainage, wait several months 
after scarring is complete la*forr* operating; otherwise, one runs the risk of 
encountering minute purulent, foci, thereby endangering the sueeess of tho 
operation. 

Simple Drainage of Abiceu Without Removal of the Appendix.- An appendix 
which has given rise to an ahseoss causes trouble until it is removed. In older 
abscesses, with thick smooth walls of fibrin, it may Is: extremely difficult to 
identify the appendix. It is, therefore. ls*tter to Is: content with simple drain¬ 
age, reserving the actual appendi*etomy for h more suitable time. The more 
experienced the operator, the fewer the number of these secondary appcndec- 



119 


POSTOPERATIVE TREATMENT 


tomies, although no surgeon will entirely avoid them no matter how great his 
drill. 

Secondary Hemorrhage from Erosion of Vessel Walls by Pressure of Drainage 
Tubes. —The vessels are the epigastrics and the common or external iliacs. In 
the former, while the hemorrhage is brisk, there is usually time to reopen the 
wound and control the bleeding; from the latter, the hemorrhage is so great that 
a fatal exsanguination is only a question of moments. There is a better chance 
of saving life if the hemorrhage occurs at the time of dressing (removal .of 
deep drains). 

Appendioitis with Diffuse Peritonitis. —It is impossible to predict the post¬ 
operative course by the local condition of the peritoneum. Cases in which one 
might expect a stormy convalescence, judging by the macroscopic appearance 
of the peritoneum, often run a smooth, uneventful course, while others, in which 
the findings are much less ominous, develop the gravest complications. 

The immediate postoperative routine has been described At length else¬ 
where; briefly enumerated, it consists in Fowler’s position and the so-called 
Ochsner treatment—nothing by mouth, gastric luvage if indicated by repeated 
vomiting, administration of water by proctoclysis (Murphy)—until thu tem¬ 
perature and other untoward symptoms huve completely subsided. As long as 
the patient receives enough water, there should be no hurry in commencing the 
administration of fond. 

Besidual abscesses make their appcuruncc during the second week. Tf 
there is persistence of fever not uccouutcd fur by the local retention or some 
respiratory condition, a residual ubsccss must Ik; sought for. It may not bo 
accessible to palpation for several days. Meanwhile hot rectal (colon) irriga¬ 
tions twice a day supplemented by heat (hot-water bag, or bilking) to the abdo¬ 
men may hasten matters. In the daily search for now physical signs, pelvic 
examination must never be omitted, the pouch of llouglus being the most fre¬ 
quent site for residual abscesses to form. The other sites, iu order of frequency, 
are the left inguinal region, the right and left subphrenic spaces, and the right 
perinephric region. 

Delia.'—Ileus may be due to simple paresis of the intestinal walls (dynamic 
ileus), a condition generally amenable to proper treatment if it is instituted 
early enough: or to actual obstruction by drainage material, adhesions, or bands 
formed by adherent omentnm. Do not delay too long before reopening the 
abdomen in cases where a fair trial of the various methods for combating dis¬ 
tention have failed. (See Vol. II, Chaps. I and III, for details of secondary 
laparotomy for intestinal obstruction.) 

Zotarns.—Coming on shortly after operation, icterus is an extremely bad 
sign. It betokens the presence of a severe intoxication, which usually kills in 
the course of a few days. In addition to the icterus, there often is a very high 
temperature with wild delirium, terminating in coma. 

Oastro-intestinal hemorrhage is likewise a rare complication after operations 
for appendicitis. It is no more frequent than after other abdominal operations 
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(see VoL II, Ohap. I). As Mid elsewhere, it may have its origin in a previ¬ 
ously quiescent gastric or duodenal ulcer or in minute erosions in the iiiucom 
of this region (see treatment of hematemesis by lavage and by exploration 
according to Rovsing, page IS). 

Hematuria is usually right-sided. In the majority of instances the etiology 
is obscure and the condition subsides spontaneously after a few day*. 

Pylephlebitis.—Fortunately this very fatal complication ia ram As a rule, 
all goes well after the removal of an acutely indented appendix (the presence or 
absence of drainage is of no moment) until the end of the second week, when 
there is a chill and perhaps slight enlargement of the liver, with no other 
physical signs. The chills increase in frequency; the patient gradually suc¬ 
cumbs to sepsis. Blood-cultures aro constantly uegutive until just Itoforo death, 
when un agonal invasion of tho blond stream takes place; they are of no diag¬ 
nostic value. At post mortem, suppurative thrombi are found to extend from 
the veins of the appendicular region along the ileocolic vein to the portal, thence 
into the liver, which is studded with purulent f<*-i, or there may l*e largo 
heputic uImccssc*. 

In some exceptional instances the infection has gradually died out, but a 
year or 2 after apparent recovery, death lias necurnil ns a result of ]Mirtal 
i>l*struction from the cicatricial deposits laid down in tin* course of healing. 

The only hope of suviug life lies in curly extirpation of tin* thmuilmaed 
i hissilic vein before the priMina has reached the portal vein. Sn* l'osto|s*ra- 
tivc Operations. 

THE EBOTUM' 

General Consideration!..—Before any operation upon the rectum, if circum¬ 
stances permit, the Imwel should l>o emptied by n cathartic, preferably castor 
oil because of its tendency to be followed by constipation. Tin* food should con¬ 
sist of thuds because they leave but little residue. Above every stricture tho 
dilated and atonic gut ia tilled with a maaa of Htagnaut foul material. Tho 
thinned-out intestinal walls are often the aeat of ulcerations (I tehnungsgeaeli- 
wiire in German), which miiy perforate. If the ■trieture is divided without 
first emptying the gut above it, the postoperative course is much complicated 
by the passage of intestinal contents past the site of operation. Often the 
material consists not only of fluid, but also of hard, inspissated masses of feoea 
dislodged from crypts in the large intestine. If the stricture is not too narrow, 
it will be possible to empty the bowel by the usual means; if this cannot be done, 
a temporary colostomy affords the only means for accomplishing tho purpose. 

Operations for Inflammatory Conditions, Iaehioreetai Abscess, Eto. —It is well 
to bear in mind that those inflammations situated anterior and superior to the 
rectum always have the pomibility of spreading to tho peritoneum. After in¬ 
cision and drainage of a periproctitie infection it is proper to keep the patient 
costive for s week or ten days. For this reason, only fluids are given, and the 

*Sst also VoL IV, Chaps. VIII sad XL 
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patient is kept under small doses of opium, if, contrary to expectation, there 
are movements of the bowel, it iB better to stop the administration of opium and 
clear out the intestines with a good dose of castor oil, after which tho opium 
treatment may bo resumed. 

Operation for Hemorrhoids, Fissure in Ano, Etc.— In some clinics, following 
operations for hemorrhoids or anal fissure, a “whistle”—a cannula consisting of 
a %-in. rubber tube around which some gauze (iodoform or plain, coated with 
vaselin) is rolled—is inserted into the anus und kept then; for 4 days (until 
the bowels arc moved for the first time). Those who use it state that it gives 
early warning in case of hemorrhage above the sphincter, keeps the sphincter 
ani well dilated (the dilatation of tho sphincter is one of the most important 
elements of the treatment of hemorrhoids or fissure in ano), and allows the 
uninterrupted passage of flatus. Others oppose the use of the “whistle,” main¬ 
taining that it causes unnecessary pain, presses against, the prostate and ure¬ 
thra, favoring retention of urine, and is not needed if the operation and digital 
stretching of the sphincter have been projjorlv done. 

It may bo remnrked that there is distinctly less pain after enucleation and 
suturo of mucous membrane for hemorrhoids than after clamp and cautery op- 
orations. 

The stundnrd method for treating these eases is to keep them constipated 
for 4 days (fluid diet, opium), then to inject several ounces of oil into the 
rectum (through the cannula if one has boon used), to soften the feces, ami 
to move the bowels with a good dose of salts. A sitz hath on this day nud 
the following days often affords much relief. A flat piece of gauze anointed 
with borie acid ointment is all the dressing necessary. As a matter of 
course, the anal region is cleansed with soap and water after every move¬ 
ment. 

HEMORRHAGE.— 1 This may go on unnoticed for a long time if the sphincter 
iB intact. Even if a cannula has been inserted in the sphincter, it is no absolute 
safeguard, for its lumen may be obstructed by a clot. finally the rectal pouch 
becomes overdistended, und the Itowel empties itself of a large amount of blood 
and clot. By this time there is a considerable grade of anemia present. The 
most frequent times for hemorrhage to occur are within the first 24 hours and 
after the first movement of the bowels. 

Tho lesser degrees of hemorrhage arc controlled by local applications of 
cold— ico-watcr irrigations and similar measures. More severe forms require 
exposure of tho field (with or without narcosis') and eoutrol of the bleeding 
point. A hemostatic suture is better than simple ligature, actual cautery, or 
tamponade. 

INFECTION. —If infection occurs after a suture operation, the stitches are 
removed, tho wound is reopened, and, if necessary, incisions are made to pro¬ 
vide for freer drniungo. Tho employment of rubber tubes or of rubber tissue 
is just as.satisfaetorv and they are much less puinful to remove than gauze. 
The only time the latter may be employed is in the later stages of convalescence, 
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to keep tl»e cutaneous part of the wound open so that it may pramilatc from tlw 
Ixittmii. If the discharges are profuse. Irish muss pads an* verv convenient. 

In Mime eases a ]H-rmanent hath is of the creates! service. The fact that 
the i;rnmilations lo»e their red color ami Uvome pale ami irrayish is of no coiihc- 
ijuence. As soon as the hath is tliseontinmil. they may U- brought hack to their 
pro]M>r hriylit reil color by the application of tincture of iodiu, halsam of IVru. 
or the silver nitrate stick, 

I.ATK I'ostuI’KUATI\ K I'Mil. Ipoti ilischarce from the hospital, the pa¬ 
tient sltonhl he intornicil that the piosem-e of small anal tabs is of no conso* 
i|iience. lie .'honnl lie warncil apiiii'i strainimr at stool ami Is* instructed to 
retruhtto his diet >o that there i> a daily movement of the Isiwvls; in case a 
movement docs not occur, an < ncm.t i- liettcr tliati to wait another da,\ or than to 
take a cathartic, a- it disturbs the cut less, liemlitn.' over at stool is less of a 
strain upon the heniorrlioid.il vein* than the upright posture assumed by some. 
Should hemorrhoids prolapse, their replacement, followed by a prone position 
for I.'- or mimitcs, .,ficn tides matters over. 

An \l- st mi Tt t;t; Stricture of the amis ; ,pt to follow improperly per 
formed Whitehead operations, i. e.. the wounds heal by granulation instead of 
by ti » -11 intention. In nee the larce amount of searrma. The Whitehead ojmth- 
lion tor In niorrhoid' lie- won uinleservi d ill repute as pifdis|ni*iuy to the 
formation ot -in* lure lo a e renter eMent lhan oilier ojierations. The eomliiued 
report-ol Stone ■ | , and l.loyd it*' and lladda i ti > of ahoiit tuitl late results 

show that if tin* operation i- properl' performed, it i» not followed hy strietnre. 
If is well ill all' e\i lit t" I'Viluilireven case dlL'itiilly before di-dullyiliy it. Ill 
those in whom L't'anulat ion h.i- taken plaee. it i,s well to examine as soon as the 
granulation.' have formed well. The stricture will stretch more readily under 
liotijiieitii; dnrin:: tin period of ”raiiu!iilton than afterward. 

1 nr 1 '( mk Inn ■.11 s. 1 here should lie 2 or sizes a little smaller ami a 
little biruer than the diameter ot the strietnre. Plenty of lubricant should Is 1 
usiil and the instrument iutrodncid (irmly lmt yently. The use of too muelt 
lorce must Ik* avoided, a' one t-uuunt tell whether the resistance felt is hv 
the stricture or by the ulcerated Imwe] wall beyond it. 1 know of a tiiiiii- 
U>r of casi's where the ls>\vel ha» lieeti perforated by Umyie-. The patient* 
ccnerally died in sjiite of immediate laparotomy and suture of the relit in the 
nut. 

After ilitroiluction. the Ismyie should lie in plaee 10 to lo minutes. When 
finally the proper deem- ot dilatation has lsi>u readied, by a course of daily 
si-aiiccs. the Ismyie must la- passe<| from time in time over a loiijr jieriod, to 
prevent recurrence. At tirst the intervals should Is* short not more than a 
week or 2- later they can Is- lengthened out to a month, afill later to 2 or .'5 
months. Finally the patient should present himself 2 or -I timcH every year to 
make sure that no eontractnre has taken place. 

When the strietnre, dis-s not yield to the pas-aye of Isiuyies alone, it. may 
prove amenable after multiple small incisions have been made. These arc safer 
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than 1 largo cut, which may open up the perirectal cellular tissue or even the 
peritoneum. 

In still more obstinate eases of rectal stricture, colostomy followed by resec¬ 
tion of the diseased tract, is the only means of attaining a cure. This type of 
marked stricture seems to lie more frequent on the continent of Kumpc than in 
America. It, is usually of a syphilitic nature and occurs most frequently in 
women, generally prostitutes. (Common among negro women.— Kditdk.) 

INl'ONTlNKNCK.—If incontinence follows division of the sphincter at oper¬ 
ation# for . .ntrol is usually regained in the course of time. If not, the 

scar must he cxcisod and the sphincter repaired (sec Postoperative Opera¬ 
tions). 

Operation for Prolapse of the Rectum.— Without doubt the most effective 
operation for this is the obliteration of the pouch of Douglas from above 
(Moschcowitz). The patients arc kept in bed for .'J weeks before they arc al¬ 
lowed to get up. 

Operation for Carcinoma of the Rectum. —The type of operation for rectal 
carcinoma will depend upon the site of the growth and the degree of involve¬ 
ment. Thus, if the tumor lies within 1 or 2 in. of the anus, the anatomy of the 
lymphatics in this region demands that, besides the growth, the sphincter and 
the surrounding skin as well as the inguinal lymph-nodes should l>o extirpated. 
Whether u sacral or an abdominal anus is established must be determined by 
the operator for the individual case. 

In carcinomata more highly seated, it is at times feasible to leave the 
sphincter and an inch or so of rectum intact, to draw down the 1 towel and estab¬ 
lish a sacral colostomy and then later, n year or so after the original operation, 
to unite tho 2 ends. Harrison (’ripps, who has done this, states that by this 
time one is fairly sure regarding recurrence in the majority of cases. A pri¬ 
mary union of tho end-to-end typo invariably leaks; it is no longer attempted. 

Another way of dealing with conditions after resection of a tumor of the 
rectal ampulla is to bring down the end of tho mobilized sigmoid and suture it 
so that an inch or bo projects through the anal orifice. At operation the carci¬ 
noma tons portion of the gut is removed in 1 piece, together with mneroseopi- 
teally healthy gut above und below, the latter including the mucous lining of 
tho aniiB; the sphincter is split behind, aud tho mucosa is dissected from tho 
sphincter muscle without opening the intestinal lumen. The gut above has been 
crushed aud ligated, divided with a Pnquelin cautery, invaginnted in a strictly 
aseptic manner, and then brought down to the anus. So for, this method hus 
not been uniformly successful—in a considerable percentage of eases, the mo¬ 
bilized pit. has uudcrpnic more or less necrosis. Some surgeons ascribe this 
lack of viability to ligation of the mesenteric vessels, which, of necessity, must 
be divided to permit mobilization; the vaacnlar anastomoses in this region are 
subject to considerable variation. Others maintain that, if there be no ten¬ 
sion whatsoever, the pit will live even if the normal arterial supply is cut off. 

. Tho question is still open. 
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Krogius docs not try to mobilise the gut under these circumstances; instead 
he reaches up through the peritoneal eavitv and pulls down the summit of the 
sigmoid loop, which is then sutured to the denuded sphincter uni. Others have 
found that unfortunately the sigmoid is not always long enough for this meas¬ 
ure. 


Lastly we come to the combined operation - the most rational method of nil, lie- 
cause it permits of ius|>cctii,n of the liver for iiietiistslie dc|M»it* ns well as affording 
the o|M‘rator an exeellent ex|*isurc of the tiehl from alstve. This leaves the patient with 
a left iliae eolostomv (see ]>age lls). If pro|M<rl,v imimigisl, it eatises siiriirisiiigly little 
im-ouveniciici—much less than a sacra 1 or |ioriiiout colostomy (wr fun* of folostoniy, 
U-towV 


In any event, resection of a carcinoma of the rectum it one of the gravest 
of major operations, the mortality in any bat the most skilled hands being in the 
neighborhood of from 'JO to Jo per cent. 

The patients reach the ward in severe shock. Some gradually improve, 
others sink steadily. Transfusion at this critical time. es|H*oinlly if prepared 
for before o|M*ration. may save a considerable |iercentuge of cases which do not 
n*s|siiul to intravenous infusions of normal saline solution. I*or details of 
treatment for shock, see the preceding chapter. 

PAKK8IH OK THK 1M,.\1>I'KU.- I'uresis of the bladder almost invariably fol¬ 
lows extirpation of the rectum h\ the Ivraske method. ('athctcri/at ion must la* 
practiced for a long time. Needless to say. the strictest asepsis mual prevail to 
save the patient from a troublesome cystitis if nothing worse. The details of 
catheterisation ami the administration of urotropin have la-en dealt with in the 
priveding chapter. In the eourse of a few weeks the paresis grailuallv disap¬ 
pears. 

If tin* peritoneum has Is-cn soilitl at ojM'ratiou or if a leak forms aflenvard, 
the outcome is usually fatal. If the leak occurs outside of the |M*i‘itoueum and 
then* is udcipiatr drainage, survival after a few days of fever is the rule. It is 
ls*tti*r to remove the stitches from the perineal wound rather than to risk 
retention. 

KKfTRHKNCK. —From time to time the patient should present himself for 
examination. Search should Is* made for local as well as for diatant deposits. 
<’aa«>a have been known to remain permanently cured lifter repeated extirpation 
of local recurrences. 

INOPERABLE CASES OF f’AHf INOMA OF THE RECTUM 

Palliative colostomy for inoperable stenosis of the rectum is often followed 
by as marked un improvement ffor the time 1 icing) us that observed after 
radical operation. 

The pain from involvement of the sacral plexus soon proves uncontrollable 
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by even the largest doses of morphin. Division of the anterolateral columns of 
the spinal cord gives permanent rolief. 

In ascites from diffuse abdominal carcinosis, repeated tappings arc the only 
means of disposing of the fluid. None of the host of operations devised for 
this purpose havo proven of the slightest practical value. 

Involvement of the bladder is to be treated symptomatically. 

Colostomy. 1 - -Where the intestine has simply bc*en delivered upon the ab¬ 
dominal .wall and has been fixed in this position, the actual opening is made 
in the ward u day or 2 later. It is done with a l’ai|ucliii cautery. If any 
arteries are opened, they are ligated. 

If a spur has been formed it is well not only to empty the upper loop from 
timo to time, but also to irrigate the lower loop periodically to avoid stagnation 
of secretions. 

Prolapse of the gut is controlled by application of a suitable pad. If 
through neglect an irreducible prolapse has occurred, the cicatricial neck of tho 
ring of tho colostomy wound can be carefully divided under local anesthesia 
and tho gut replaced. 

Tho care of a permanent colostomy is so well described in an article by 
W. W. Kocn (8) that I quote it here iu part. 

METHOD OK DHKHHIVO INGUINAL ANUS 

Speaking of liiH patient. Keen says: “As lie has laid so long and so successful an 
exporiewo (20 years) in dressing the inguinal anus and in observing the condition of 
tho culdcsac from the open inguinal anus to the elosed perineal anus, 1 quote in detail 
his method of dressing the inguinal anus. This is always a problem of serious import 
to tho patient. Many deviees, often eumhrous and costly, have been used. The pa¬ 
tient’s method is so simple and so effective that I believe a detailed description—for 
even the little details are important—will lie welcomed both by the surgeon and his 
patient. 

“Tho illustrations accompanying the article well illustrate bis present condition. 
IHb suggestion of u 'dummy' truss has been of great value to other patients after a 
similar operation. The truss, as be says, is tin* ‘key to the situation.'" 

Keen goes on to quote bis patient ns follows: “ ‘The bowel ends protrude, normally, 
about half an inch outside the wall of the abdomen (Fig. 14A1. The end of the unused 
bowel (the blind lower segment) does not vary in size; it is inert. The end of the 
active bowel is like it when conditions are normal. ... 1 have fairly regular move¬ 
ments every morning, depending, of course, somewhat on ri'gulnr habits of eating and 
drinking, which also affect the character of the discharges ns to their being formed or 
semi-liquid. . . . My motions are never under control as with a normal sphincter. 
At the same time they give me fair warning. If formed they do not burry me and in 
cases of mMvssity. ns when traveling. I enn carry a movement for hours. Hut if semi- 
liquid or worst 1 they must be cured for promptly. 

“ ‘Now. ns to protection (Figs. 14H and ('): You arc right iu wanting this in detail, 
for it is that which must take the place of control, and it is the key to the situation. 
I am sending you under separnte cover a T-bandnge and pads of absorbent cotton which 
have served mo so well all these years. I have seen expensive surgical appliances of 

‘Bee also Vol. IV, Chaps. VIII and XI. 
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silver cap, rubber tube, and reservoir which were of no use at all. Lying on my bade 
with the bandage spread out under me, I first wrap a string of absorbent cotton around 
the bowel ends. Then I place over the abdomen a layer of cotton about 8 by 11 inches, 
reinforcing it at the bottom with another strip 8 inches wide to make double thickness. 
This is better to support the flange at the truss and to increase absorption. Over this 
pad I lay a smaller piece of cotton or linen cloth—any clean old rags will do—then 
.'’toother sheet of cotton, split thin, then another cotton rag and on this a square about 
;fi by 8 inches of rubber cloth. These cotton pads extend one-third of their length over 
the bowel ends to the right and two-thirds of the left and down the side, as it is in the 
latter direction that the movements spread most. 

“ ‘Then 1 bring the bandage over from the right side, lap it with the end from the 
left side and fasten with five safety-pins 1% inches long, beginning at the bottom and 
drawing fairly tight. 1 then bring up the split ends of the T and fasten each end to 
the lower edgo at. the encircling bandage. The bandage should not cover the lower 
edge of tho pads by half an inch. This is a good deal of detail, but it is all-iin]>ortnnt. 
The cloth square 1 between the pads catches the moisture which goes through the cotton, 
and the one under the rubber will be wet while the cotton under it is dry. The rubber 
protects tho bandage when the discharge is profuse. In dressing a movement, I simply 
fold back the cotton not soiled and gather off the fei-es with a square of soft paper, 
cleanse with part of the cotton pad and redress with new as muy be nos-ssary. 

'“Next, standing, I adjust my truss; and let me say here that a truss is an abso¬ 
lute necessity. It is the only insurance against disastrous leakage down into the cloth¬ 
ing of liquid feces. It constricts the lower edge of tho bandage, holding it tight to the 
groin and making tho bandage and pads a safe reservoir even with liquid discharges, 
if they are not too profuse. Of course, if they are profuse all pads will be saturated, 
and sometimes thero will be leakage. But it must bo a bad discharge that gets so far. 
You will find a slit in tho middle of the wide bandage. This is to catch the edge of the 
back flanges of tho truss and prevent the truss from slipping down—another important 
detail. The bandage I send you is made up as I use it. Open it carefully. The patient 
must keep a fow on hand. It is made of 40-inch brown muslin. The strip half as wide 
as the bandage makes two T’s. 

“ ‘The euldesne, which you perhaps considered an experiment, hus served its pur¬ 
pose in preventing prolapse of the bowel, leakage of mucus and pain in the surrounding 
muscular tissue. Tho discharge from it at the open end is negligible. Once in a great 
whilo I find a thimbleful of gray matter, soft and odorless, on the pad. Once I thought 
there must be somo accumulation of it and I tried to void it by hanging down, head to 
the floor from the foot-rail of my bed and manipulating the posterior end with my 
hands, but with no result; so I ceased to bother about it. It gives me no pain except 
sometimes it swells when 1 strain my abdominal muscles to effect a movement.’ ” 


TBS SPINAL CORD 1 

General Conxiderttions.—One secret of success in all spinal cord operations 
is tho obtaining of primary union. Under no circumstances should drainage bo 
attempted. It almost invariably leads to infection. 

The care of paraplegics, including prevention of bedsores, retention of 
urine, etc., has been discussed in the preceding chapter. 

According to Elsberg, marked and persistent abdominal distention is espe- 

*Seo also Operations on tho Brain, Vol. II, Chap. XI. 
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dally apt to follow injury to the lower thoracic segments of the cord. Al¬ 
though the patients look extremely sick, lie has never aeen one die front thin 
eanae. After ;l or 4 day# there is a apontanooua remission. Pituitriu may be 
of value. 

At times a paradox diarrhea may lie present; that is, a diarrhea due to irri¬ 
tation of the large intestine from retained fecal material. A thorough evacua¬ 
tion of the colon will usually put a stop to it. 

The return of none function after injury to the spinal cord is usually fol¬ 
lowed hy tearing pains and involuntary twitchings in the paralysed limbs. 
Sensation returns Indore motor function. There may he pain* but no return of 
function in some eases. Massage, electricity, and passive motion maintain 
nutrition of the paralyzed limbs (the charges for administration of electricity 
for this pur|Misc art' often dispro|N>rtiomile to the liciicfU derived) and prevent 
the joints from Us-oming stitT. The time of recovery varies with the eliarae- 
ter ami extent of the injury. After simple exploratory laminectomy there may 
lie edema from bruising of the cord at operation, giving rise to temporary 
paralysis viirxitig from a simple girdle zone of anesthesia, pausing away in a 
few days, to complete paraplegia, lasting for several week*. Aa Siam a* till) 
patient lias regained a certain amount of voluntary motion, it is desirable to 
get him mi his feet. This often leads to great improvement in general condi- 
t ion. 

An almost indefinite numlier of lamiiur may lie removed, provided the ver¬ 
tebral bodies and transverse proresses with their articular facets are uninjured. 
As soon as the skin is healed, no further dressing or support of any kind is re* 
(pi i red. After operation for fracture the spine must be suitably supported by a 
corset, or corset end jury mist, depending on the locality of operation. Nee Voh 
1, ('Imp. XVII. 

Fractured Vertebra. Fractured vertebra* take a long time to acquire a 
tirm, Lmy union, usually :t to I mouths. It is, therefore, of the greatest impor¬ 
tance to maintain the fragments in their proper position during this time, be¬ 
cause if this is not done, as the broken body of the vertebra 1 undergoes more or 
less absorption, a kyphosis results. Uefore the days of the X-ray it was not un¬ 
usual to observe, after relatively slight trauma to the back, apparently only a 
contusion, that, while the patienta were able to follow their usual occupation! 
for a time, later they began to complain of pain at the site of previous injury, 
and that the affected portion of the spine was held rigidly and was involuntarily 
protected from the slightest strain or shock. Examination at thia time revealed 
nothing except local pain, hut gradually, in the course of a month or to, a 
kyphosis developed and the pains gradually subsided as firm, bony union took 
place. 

Nowadays, with the aid of the X-ray, we are able to treat inch fractures 
more intelligently. (For splints and plaster jacket*, sec Vnl. TT, Chap. III.) 

As to prognosis, it is generally considered that, if compression has not been 
relieved within 8 homo, permanent damn* to the eord will nrait 
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Spina Bifida.—It is especially important to provide against infection in this 
region because of its proximity to the anus. Laying the patient on the side and 
the use of collodion uniting the dressing to the skin on the side toward the anus 
may do a great deal toward preventing infection from soiling of the wound 
and its dressings with feces. 

LcHkngo of cerebrospinal fluid in this locality is very apt to l>e followed by 
meniugitis. Paralyses may la; a result of congenital deficiency in the develop¬ 
ment of the nerves or to injury at operation. The former exists before opera¬ 
tion, the lutter appears immediately ufterward. Close observation will fre¬ 
quently reveal signs of slight hydrocephalus before operation in many of the 
children with spina bifida. It is, therefore, not surprising to read of the fre¬ 
quency with which hydrocephalus is observed ufter operations for spina bifida. 


THE GENITO-URINARY TRACT 1 

Urotropin.—Urotropin (hcxanicthyleuamin) is a mild urinary antiseptic; 
it has the property of breaking down and liberating formalin in fluids having 
an acid reaction. In alkaline fluids it is inert and exerts no bactericidal effect. 
After administration, it is found in the blood, in the alkaline cerebrospinal, 
pleural, pericardial, and synovial fluids, also in the bile; hut, as just said, it 
can have no bactericidal effect, in these fluids liecausc of their reaction. The 
whole subject has been well epitomized by Ilauzlik and (’ollins (7). 

For this very reason, before administering hcxamcthylcuumin. it is essen¬ 
tial to ascertain the reaction of the urine—if it is ulknliuc. it must be made 
acid before any effect from the drug can be cxjKx-ted. The following drugs are 
useful for producing acidity of the urine: benzoate of soda, 10 to it) gr.; 
sodium acid phosphate, 20 to .*10 gr.; benzoic acid, up to .'10 gr. Any one of 
theso is to bo given II times a day. Horic acid has been used for the same pur¬ 
pose. 

The customary dose is 7 1 A gr. . r < times a day. The urine should lie watched 
for the uppeurunco of rod blood-cells. As soon us theso uro noted, the urotropin 
should be stopped for 3 or 4 days. 

THE KIDNEY 

Nephreotomy.— KIDNEY FUNCTION.— The proper functionating of the re¬ 
maining kidney after nephrectomy is of prime importance to the surgeon and 
of vital moment to the patient. In certain cases, in spite of the diagnostic 
means at our disposal (see Vol. IV, Chap. XII), it may lie rather difficult to tell 
whether the kidney which is to bo left behind possesses adequate functional ca¬ 
pacity. Clinical experience has shown that the presence of a diseased kidney 
on one side, may have a strong inhibitory influence upon the opposite kidney 

‘See also Vol. IV, Ohapg. XII mul XIII. 
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(which suLseipient events prove (o be, to all intent* uud purposes, healthy), so 
that it gives extremely low functional tost* Itefore operation. Again. the prc*- 
encc of a diseased kidney on one side may give rise to a toxio nephritia of the 
other, comparatively healthy kidney. This dear* up within a few days after 
operation. Lastly, the np}M>Mte kidney may actually lto incompetent tit may 
be so diseased that only an extremely small amount of f 11 netiountiiig kidney 
tissue is left 1 . The X-ray may prove of the greatest value in arriving nt a 
decision. In '.Mi |ht cent, of eases the plates made hy a eom|tcleiil rontgenologist 
reveal the outlines of the kidney. 

The determination of incoagulable nilrop-n in the Idood seems to promise 
additional aid in determining kidney fmu-tiou U'fore o|H*rnt ion. 

For the diagnosis of kidney fnnetion tin* reader is referred to the text- 
!moks nj)on this snlijeet. As good a one as any, |K>rhups, is "Niereii- 
(thysiologie mid Xierendiagnostik" h\ V. Ilium ill. Also t’lniji. XII, 
Yol. IV. 

After neph reel nitty oliguria during the first week ami jsilyni'iu later are the 
rule. I Yl»i»te||''e of pus nr blood in the urine ilidieiltes the Use of the eysto- 
seopt* and the iiretenil eatlieter to aseerlaiu the origin of trotihle. If the ureter 
on the di»eu»ed side lias In-en left in. this muv Is- the .. f the punileut dis¬ 

charge. Even a short stump of diseased ureter 1 where most of it has Ihvii re¬ 
moved 1 may cause iliis condition. 

II. Wildlml/. 1 i:ii states that after nephreetomv lli«-r»' i' marked sensitive¬ 
ness to ati-opiu and inediual. 

At time*. the retli-x anuria observed liefore operation continues afterward, 
ami the symptoms of uremia may gradually develop. 

THKATM KM ug fUKMIA. A Murphy drip of /ilnin water ( 2 hours on and 
2 liours od 1 should In- given. Hot colon irrigations 1 1 l<t F, 1 twice a day and 
hot packs 1 1 lu F. 1 at suitable intervals should he administered. Hot packs 
are simpler to administer than hot hatlis. The patient should Is- encouraged t** 
drink plenty of hot water. 

.Mi.ni< atjon. If the indications are urgent, a pint of 5 per cent, glucose in 
freshly distilled sterile water should Ik* given intriivenouslv. The glueose solu- 
tioti serves a double pur|sisc: (1) It uuiv Is* safely injei-led into the blissl- 
stream i.’i per cent. — more accurately 4.H j*er cent, glueose is isotonic with 
per cent, normal salinet as 11 means of introducing lluid without salt; (it) 
I urge i-nunints of earlHihydrate depress nitrogen irietalsilisiu, mid in that way 
servo to delay the accumulation of nitrop>n waste products. I’nder less urgent 
imiieations. the gltiensn may Is; given Huhciitnu<*niis]y, 10 to Hi ox. I! times a 
day; and under still less urgent conditions, the sniiu* condition may lie given 
hy proctoclysis. 

Drugs are not. very much used. Of those, diurctiu ftheohroniin-sodiuiu 
salicylate), 15 gr. every 4 hours, has been recommended; ariston fa calfcin- 
sodium-benzoate 0.25 per cent.) is used hy Item ley Sipiicr. 

For convulsion*, various sedatives, chief among which are chloral and 
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bramida, axe indicated. Opiates must not be used because of their inhibitory 
effect upon the kidney. 

Phlebotomy. —If the diagnosis of uremia is certain, and if the pre-opera¬ 
tive functional and blood-tests show marked retention of nitrogen waste products, 
phlebotomy is positively indicated, except when the pulse pressure is too low. 
If there is not much anemia, 10 to 16 oz. may be drawn off. The anemia of 
nephritis is more apparent than real. The object of the phlebotomy is to re¬ 
lieve the body of a certain amount of poisonous material contained in the blood 
withdrawn; remember that not only is tho blood saturated with these noxious 
waste products, but all the tissues are impregnated with them. Tho withdrawal 
of blood and the administration of fluid serve to lessen concentration. 

Dkcaphulatioh. —The entire subject of nephritis is undergoing extensive 
modification at the present time; naturally this gives one a rather unstable 
footing. Clinically, 2 forms of nephritis can be differentiated, tho parenchy¬ 
matous and tho chronic interstitial. 

Parenchymatous nephritis is caused by an acuto intoxication (cither bac¬ 
terial or chemical). Tho urino is small in amount, with a high specific gravity, 
and contains much albumin and a large number of casts. The blood-pressure is 
not necessarily high. The acute swelling of such a kidney (with suppression 
of urino) is relioved by decapsulation. This operation has only n temporary 
effect; the nephritis may Bubsido for the time being to recur within a few 
months. 

(While decapsulation gives temporary relief, it is followed by deposits of a 
large amount of fresh oioatrioial tissue around the kidney, which, within a year 
or 2, undergoes the customary oioatrioial contraction, leaving the kidney worse off 
than it originally was.) 

Chronic interstitial nephritis is part and parcel of a general- arterio¬ 
sclerosis. 1 There are polyuria, low specific gravity, little nlhumin, few ousts, 
low chlorid and low nitrogen elimination. There is high blood-pressure. Natu¬ 
rally, decapsulation of a kidney in which there is so much fibrous tissue will not 
relieve suppression. 

Diet. —The diet in nephritis should be high in carbohydrates and fats, and 
low in protein material (no meat, no eggs). In tho chronic interstitial form 
the salt-free diet ia of more benefit than in the parenchymatous form. For keep¬ 
ing the bowels open, Glauber’s salt is preferable to Epsom salts—the former 
reduces the acidity of the urine, the latter raises it. 

TBEATMENT OE THE WOUND. —As a rule, all cases of nephrectomy are 
drained and their postoperative treatment is no different from any other deeply 
drained wound. The proper method for removal of clamps is described under 
Control of Hemorrhage in the preceding chapter. 

In some cases of pyonephrosis it is impossible to ligate the vessels and the 
ureter separately because of infiltration at the hilum. I T nder such circum¬ 
stances, an elastic ligature is thrown around the pedicle, the silk ligature which 

* Chrouie Interstitial aepbrltla may be secondary to an acute parenchymatous aeptmUa. 
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binds the crossed limbs of the elastic ligature being led out upon the akin. 
Under no circumstances should tbis be pulled upon until the third or fourth 
week after operation. As a rnk\ the ligature cornea away of itself. 

If a tuberculous pyonephrosis is not removed intact, the walla of the kidney 
siuus often lavumc infected, converting it into n luht'rrulau* sinus, which is 
very difficult to close. If the kidney is removed mid the diseased ureter is left 
behind, the latter may be res|>ouail>lc for iKTsistouce of the himbar aimis. Fre¬ 
quently tho diseased ureter also gives rise to persistent pyuria. 

lly certain surgeons, it lias been suggested to make a primary cloture after 
nephrectomy combined with ureterectomy for tubcreulosii of the kidney and 
ureter. I know of at leust 111 east's in which tho kidney wottud re-opened 
111 or 1. days after an apparently perfectly uscptic operation. The iliac wound 
through which the lower part of the ureter was removed novor itHipenud. Tho 
kidney wound then healed by grnuulation. 

In the course of difliciilt right-sided nephrectomies, tlio duodenum ia <sva- 
sionally injured and a ihuxlnuil fistula develops. For control at this com pli¬ 
cation sis> High Intestinal Fistula*, page ION. 

Nephrotomy. —iikmati’RIA. After nephrotomy there ia more or lots hema¬ 
turia which subsides within it few days. Secondary hematuria (hemorrhage) 
usually comes on at the U'giuuiug of the second week. Tho patient may lose an 
much blood by way of his urinary pasaages that a secondary nephrectomy lie- 
(smies imperative. The chances for success are greatly increased by preliminary 
transfusion just before o|a.*ratiug. 

At a meeting "f the Aiiicricun Smvicnl Association several years hro, in which tho 
subject of secondary hciuorrliaK'* after nephrotomy was discussed, A. O. (tenter pointed 
out that the hcunirrhugc usually entno on sometime during the second week, that ia, at 
the time when secondary heniurrhage is to In> expected in septic wounds—tho thrombi 
occluding the mouths of vessels licconiing 1 iquefied and readily displaced, A. O. Ocratar 
pointed nut the advantage in nephrotomy for stones, for example, of locating the atone 
with a medic or n prolx* and then Iduntly boring through tho kidney aubatanee with a 
dressing forceps, instead of splitting it with a sharp knife, liy blunt separation it ia 
possible to nvoid injury of tin* larger vascular elements of tlie kidney, anil experience 
lias shown that secondary bciuorrliage is less apt to follow it. 

When the stone lies in the pelvis of the kidney (in M per cent, of X-ray a, tba out* 
lino of the kidnqr are so distinct that it ia poaaible to exactly localise die site of tba 
stone, whether it is in the kidney substance or in the pelvis), it is unnecessary to touch 
the kidney aubatanee. The pelvic wall ia divided and the atone extracted through this 
wound. 

secondary NEPHRECTOMY. —After simple drainage, persistence of fever 
may be due to infection of the opposite side, to rvatitia, or tho presence of mul¬ 
tiple foci of infection in the drained kidney which have not been reached. Do 
not wait more than a week or 10 days after primary nephrotomy before doing 
secondary nephrotomy. By this time the patient has recovered from the 
pwHoua operation. It is improbable that he will improve much more with an 
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improperly drained focus of suppuration, that is, he is as strong now as he ever 
will be unless relieved by operation. Technically the shelling out of the dis¬ 
eased kidney is easier at, tliis tiino than later, when the connective tissue deposit 
around it is firmer. 

Tho drainage tube from a nephrotomized kidney should be removed only 
after the wound secretions have lieen eleur for some time. 

UBJNARY KIHTlJLiH. The Mnyos liuve demonstrated that reinforcing the 
suture line with u fatty fascial flup after pyelotomy and using rubber tissue in¬ 
stead of gauze for drainage is the 
most satisfactory method to follow 
in avoiding the production of a 
urinary fistula. 

The closure of a urinary fistula 
after nephrotomy may bo prevented 
by a ureteral obstruction. T h o 
patency of the ureter may bo dem¬ 
onstrated bv insertion of a ureteral 
catheter under guidance of the cys- 
toseope and injection of colored 
fluid, which will be seen escaping 
from the lumbar wound, liefore re¬ 
sorting to any plastic operation for 
closure of the lumbar wound a ure¬ 
teral catheter should lie inserted up 
to the kidney pelvis and left in situ 
for 24 hours. 1 Von Hacker’s method 
for closure of fistula is suitable for 
narrow openings. 

Tho treatment of a urinary fistula, whether in the lumbar, inguinal, or 
suprapubic rogion, is the same. For the first few days, while the deep drainage 
and packings are in place, the superficial dressings should be frequently 
changed. Irish moss pnds are particularly useful for this purpose. As soon ns 
it is feasible, a suitable urinal should be fitted to the opening and should lie 
made adherent to the skin bv means of rubber dam and rubber cement (Fig. 
15). If this is not feasible, the skin should be protected by a liberal applica¬ 
tion of bland ointment. Sitz baths are also good. 

URKTKHAIj HTONK.— In closing the ureter after extraction of a stone, if tho 
wound in the ureter is accessible, it is dosed by a few catgut stitches and a gen- 
orous supply of rubber tissue is used as a drain. If, on the other hand, tho 
wound is inaccessible, or if it is so located that suturing would be tedious and 
difficult, no attempt is made to (dose it. but it. is surrounded by a rubber dum and 
the superficial wound is partly closed by a few stitches at either angle. There 
ib lonkago of urine for a few dnys followed by spontaneous cessation. As said 

'This may give the granulations just time enough to effect a closure. 
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15.— Ukinal Kon Patient with Suprapubic 
Fistula. (After Pilcher.) 
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elsewhere, the use of gunze us ilruinate muterinl ilowu to a suture line is a 
vieious pruetiee. The pulling away of (lie gauze breaks up the tine granula¬ 
tions dosing the sutured region and produces leakage instead of preventing it. 

Ill oertnin cases the ureter is cut down ujHin for stone, o|H<ued, and no stone 
is found. Sueli a contingency might liuic Iweu avoideil 1»\ the use of pro|tcr 
diagnostic means. The insertion of a catheter with a metal core into a ureter 
and the coincidence of its sluulow with the shadow of the sup|N>sed ureteral cal¬ 
culus does not prove the presence of the latter. The shadow may I*' due to a 
phlcWdith or a ealcitied lymph node or some foreign Unix in the gilt. (In the 
other hand, iujivtion of the ureter with silver salt-, under the X ray invariably 
shows dilatation of the ureter down to the |>oiut where the ureteral calculus 
lies. 

The discovery of a ureteral stone does not indicate immediate operation 
(sec Yol. IV. Chap. XII >. 

Drainage for Hydronephroiii. If a hydronephrosis has Im-cii drained and 
the opening persist.*, it is possible that the original cause of the hydronephrosis 
has not liei-n removed, heforo proceeding to a secondary nephrectomy, tin* op- 
j mis it i- side should Ih- examined. 

In testing for hydrouephrosi*. injection of tin; ureter with iudigiM-armin is 
less irritating than with silver salt. Through the eystoseope one watches for the 
relhtx of the colored llnid. The amount injected being known, one can thereby 
determine the capacity of tin- ureter ami the renal pel\ i*. li this i„ far lieyond 
the normal, hydrouephrosi* or dilatation of the ureter may be sit*|»ectod. 

Nephropexy. The patients should keep their lw<ls for at b-.ist weeks, dur¬ 
ing which time a course of forced f«*cding sliotthl be gixen. A nioxahle kidney 
is often merely part of a general visceroptosis; -Jit per cent, of all women have 
movable right kidneys which give no symptoms ( Mayo (‘liuic i. 

The lack of success of this operation t i. c. failure to atlord relief i is due to 
poorly established indications for performing it. 

THE BLADDER' 

General Considerations. The chief mortality in this class of o|H*ri«tinn in 
due to failure of the kidney after operation. Prevention lies in the preliminary 
examination and treatment. The entire urinary tract ahould lie examined hy 
thn X-ray (stone). If there is residual urine this should gradually la*, de¬ 
creased by frequent catheterization ('•’> to 4 times a day I extending over a week 
nr so until it has l>een reduced to nil, then a permanent catheter should 1st 
inserted and worn 2 to days. Do not operate until the phenolsnlphonepb- 
thalein ontpnt reaches something over Id to li> per cent, in two hours’ excretion.’ 

A preliminary transfusion in ancmie or debilitated patients is a great aid in 
helping them to withstand operative shock. 

1 Sec also Vol. IV, Chap. XIV. 

*Tho«e raspft with very low w-nlion- •oino with 11 |n*r ni'TPiion—if Ihfjr 

■urvive 0(K*rati0D unuaJly <lie within a frw month*. 
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Lastly, the shorter time they are on the operating table, the better is their 
chance for recovery, all things being considered. 

After any bladder operation when the patient i* suffering much pain and one 
is sure that the bladder i* empty, the patient can frequently be relieved by in* 
jeotion of 2 or 3 os. of a sterile borio acid solution, thus raising the top of the 
bladder away from the trigone. 

Treatment of Cystitis. —Cystitis, if present, should bo subjected to a thor¬ 
ough course of treatment before proceeding to any major operation. The patient 
is given plenty of water to drink. In addition to urotropin, he should receive 
medication for rendering the urine acid, in case it is alkuline. Tincture of 
hyoscyamus, minims 30, every 3 to 4 hours, should bo given fur the relief of 
tenesmus, also deodorized tincture of opium (iqx, 3 times a day) if there is no 
nephritis. 

CATHETERIZATION. —During the ucute stuge the bladder is emptied and 
thoroughly irrigated 3 to 4 times a day by catheter. Whereas with the patient 
standing erect the lowest point of the bladder is at the trigone and, therefore, 
emptying is most complete in this position, certain individuals have a tendency 
to become fuint if they stand while haring their hludder washed out, und it is, 
therefore, safer to have them lie tlut. on their hacks. The anterior urethra 
should bo irrigated thoroughly with lsirie acid solution or oxycyanid of mer¬ 
cury, 1: 5,000, and the meatus should hu wiped off with a swab snaked in 
1: 2,000 hichlorid. The sterile catheter should lie laid upon a sterile towel, and 
no part of the catheter which is to enter the urethra should be touched by the 
hands, unless the latter are also sterile. (It is sufer to wear a pair of sterile 
gloves than to trust to the asepsis of one's skin.) If gloves are worn, be Biirc 
that the (right) hand which is to pass the catheter does not become infected. 
The well-lubricated catheter should l>e inserted with the utmost gentleness. The 
opposition offered by the sphincter should bo overcome by geutlo, constant 
pressure. 

In hypersensitive individuals 10 to 20 e. c. of a 2 per cent, novocain solu¬ 
tion may be injected into the urethra and bladder preceding catheterization. 

Rubber, metal, and glass catheters are boiled before being used. Woven 
catheters do not staud boiling; after being used, they should lie washed in soap 
and water, dried, and then hung up in jars, at the bottom of which are formalin 
pills. 

IRRIGATION. —After the bladder lias been emptied, an irrigating solution is 
injected. If an irrigutor is used, it should not be higher than 1 Vj> ft. above the 
patient’s bead. Some surgeons prefer to irrigate with a hand syringe (the nsual 
syringe having abont 300 e. c. or S oz. capacity), stating thnt this gives them a 
better control. Never inject more than 150 to 300 c. c., the exact amount to be 
determined by the patient’s sensation; as soon as there is a sensation of fullness, 
filling ib stopped and the bladder is allowed to empty itself. From time to time, 
the return, water should be caught in a specimen glass in order to see whether it 
is becoming clearer. 
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Some men employ a T or h V connection with 2 «Mcks, the side ojaming 
being closed while the bladder is being tilled and the inlet from the irrigator 
being closed while the bladder is being emptied. Others employ the Ilegar 
glass funnel of IlOrt e. e. capacity, having a niblter tula* I meter long, oonmvted 
to the catheter. The bludder is washed out hv alternately raising and lowering 
the funnel. 

When the return is finally clear, the bladder is filled with a suitable anti' 
septie solution for from to in minutes. Potassium |tcrimmgamitc, oxvevanid 
of mercury, and silver ni¬ 
trate ure the favorite sub¬ 
stances. The |N;nuuupiuato 
used is a good re<l wine odor 
(alsmt I : .VMIO), oxvevanid 
of mercury in 1 : .’i.ttOtl sohi- 
tion, ami silver nitrate either 
us irrigation in the form of 
I: l.tMMi solution or. in the 
Interstages, as instillation (■'• 
to lu drops of a ‘J to .'! js*r 
cent, solution). After thi«, 
the bladder is washed out 
again. The catheter should 
Is* withdrawn slowlv with 

the irrigation flowing so a-, to irrigate the urethra as it comes out. 

Warm silz hatha and hot packs ulso afford the patient a great deal of relief. 

In very had eases of c\stilis, it is preferable to establish suprapubic or 
perineal drainagr nil her than to employ a permanent catheter, I'nder such eir 
euinstaiicea, if the hitter is us»*d, it may give rise to an orchitis, or to dis-uhitus 
of the ni*ok of the bladder or tla- urethra, which will cause stricture later on. 

I'KUMAXKNT fATHKTKU. A (s-rmanent catheter may conveniently Ih* held 
in place by suitable strips of adhesive plaster, or by using a T duqs'd ruh- 
lier contrivance made of rubU*r dam with collar buttons in the holes (Fig. 
1*» t. It is more comfortable to plug up the catheter and to allow the bladder to 
Iks nenrly emptied every l| or -f bourn, than to allow a constant escape of urine. 
The presence of an ounce or ‘J of fluid in the bladder kis*ps tla* top of the blad¬ 
der from pressing down upon the catheter projecting through the trigone and 
from causing pnin hy this pressure. The permanent catheter should Is* changed 
once every 4 or ft days, to avoid incrustations. If there is any doubt as to its 
patency, the question can be cleared up by tlm injection of a little fluid into the 
bladder. 


MlfckNT < 411111 rit IS |*l it k Holm nr* |il|t|f'll< <1 Utlo ill* 

I ton* mi »1 arm* «.l tli«* ** 1"’ mumII Utn* ••! tulUr 
I tin ft »ii>* urt In-*i for I lu »iitnll« i .-ii in u fiirlili.v 

t-tu'il»■!<-»• Ih* •■nt|i«!*i juM u- if tmilirtt- tium ltn* utrfhtit 
Hi* ItHiRi'r «rin * In lli li-a l|»»* |h ii|> Mtiltit «|iuf«-h In It»Ii*I 
ilw t'nruiitt I’ll* i «iiin*-* iitig .triu * ».• i»li* »il J*#*- 

uiunitK lit* In limit. 


In the presence of peri-urethral infection, it is better to establish suprapubic 
drainage than to employ a permanent catheter. 

Saprapabie Prortatectomy.' While primary suture of the bladder after 

•Be# also Vol. IV, Chap. XIV. 

10 a 
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suprapubic prostatectomy is an ideal procedure, it is risky. A number of opera¬ 
tors report having to ru-open the bladder for hemorrhage or the removal of large 
clots. Primary suture must never be performed in the presence of cystitis. 
Hemorrhage is controlled by packing down on the mucous membrane overlying 
the empty bed of the prostate, the end of the gauze strip )>eing led out through 
the suprapubic wound. 

The 2-stagc operation is the method of choice with most operators. After 
the preliminary opening in a 2-stage prostatectomy, the difficulty of urination 
may entirely subside so that the patient is unwilling to undergo the second stage 
of the operation. 

Within 3 or 4 days after operation, the largo tube is exchanged for a smaller 
one, which is inserted within it before the larger one is, withdrawn. This in¬ 
sures proper position of the smaller tuba and causes the patient much less pain 
than withdrawal and subsequent insertion. The suprupuhic fistula closes more 
quickly if the opening in the bladder bus ls-eu made us high up us possible, so 
that urine does not escape until several ounces have collected in the bladder. 
As the fistula narrows, the patient begins to pass urine bv the urethra, and as 
the amount escaping in front diminishes, the amount naturally passed increases. 
A permanent catheter hastens closure of the fistula. The use of a urinal upplied 
to the skin around the suprupuhic fistula has boon referred to above. 

It is important to watch the kidney function of the patients. Their fluids 
should bo forced, and they should receive 7*J> gr. of urotropiu times a day. 
At leust 1,300 c. e. of urine should he passed per dev. Often it is impossible 
to toll oxuctly how much has been passed, lscause so much escapes into the 
dressing. Under these circumstances the patient's tongue is an excellent guide: 
if it is moist, the patient is getting enough fluid; if it is dry, fluid should be 
forced (seo Treatment of Uremia'). 

Proper preliminary treatment (gradual diminution of the residual urine, 
etc.) is the best method for preventing anuria. 

LATK RESULTS AFTER HIM'HAPUHIC PROSTATECTOMY. —There may be a 
slight amount of residual urino due to atony of the bladder. Incontinence 
usually indicates that the operator has gone too far down in the urethra when 
Bholling out the prostate, and has injured the sphincter of the bladder. As to 
sexual potency, if the operation is properly done, it remains alxuit the same 
as before. In other words, if it has been present before operation, it usuallv is 
present after. If it has been absent before operation, it is not as a rule re¬ 
gained. Frequency of urination may lust for months—it is the last symptom to 
disappear. 

Perineal Prostatectomy. —Seo Vol. IV, ('’hap. XIV. 

Treatment of Stone. —If a stone is present and there is no cystitis or en¬ 
largement of the prostate, it may be possible to crush it (litholapaxv ). If, on 
the other hand, a cystitis or an enlarged prostate is present, the latter condition 
should bo treated regardless of the stone, which should be removed incidentally 
when the bladder is opened in the course of events. If the stone is too large for 
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crushing and there is no cystitis or enlarged prostate, primary closure of the 
bladder iiniv he performed after its removal. 

After litliolapaxy the urine for the tirst day or two often eontains tine sand 
and sonic blood. There may be a burning sensation in the urethra. Always 
examine with a rystosoope to make sure that no fragments have been left bo- 
kind. 

After su/ird/iuhir eijstutnmii fur stone, in the nlwcucc of infection, a primary 
closure of the bladder may In* made. If the patient, is able to void spou- 
tanconsly. it is unnecessary t<> insert a permanent catheter. In the presence of 
infection the bladder wound must l>e left ojh-ii and allowed to close by secondary 
intention. 

After any operation for stone the patient should Ih> instructed to undergo a 
prolonged course of active exercise combi my 1 with the drinking of plenty of 
fluid to prevent re-formation of calculi. 

Resection of the Bladder for Tumor. 1 What has Inxmi said about preliminary 
treatment need not Is- repeated here. In the presence of a tumor, do not empty 
the bladder completely. Is-cause this causes bleeding. 

After ojieration. if hemorrhage is not controlled by hot saline irrigation plus 
complete emptying of the bladder, it may Is- mvessary to re-open the wound 
und pack. The fulgurntioii treatment for bladder tumors is given in the spe- 
eial section on this subject. 

Certain surgeons Isdieve that implantation of the ureters into tin* bladder 
results in hydronephrosis with extinction of kidney function within 3 years 
after ojsTation. 

Operation for Exstrophy of the Bladder.-- Any n|H-rution for this condition 
consists in plastic work upon infected tissue. There may Ik- retention nueessi- 
fating reopening of the wound. There may Ik- marginal necrosis of flaps, or 
cutting through tin- stitches. The most scrupulous and frequent cleansing may 

not prevent the oeeurrei.of ec/.ema. A urinal must Is- worn because of the 

incontinence, which is almost never cured. Of the various operations devised 
for this condition. Sonncnbnrg's implantation of the ureters into the urethra 
seems to Is- the most sensible I providing a urethra exists). 

Transplantation of the trigone or the ureters into the gut or into the akin of 
tho back gives rise, within a few months, if not sooner, to an ascending infec¬ 
tion and a fatal pyelonephritis. 

THB UBBTHKA 

External Urethrotomy.’ 1 As a rule, a permanent catheter is not necessary. 
In the presence of cystitis, however, the permanent eatheter may lie used and 
may he brought out through the perineal wound. Retrograde Hounding is rarely 
necessary. In cases where this is specially indicated, the inner end of a per- 

'8m also Vol. IV, ('hap. XIV. 

* /hid. 

*8ea also Vol. V, Chap. III. 
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manent sound left in the urethra may be brought out through a suprapubic 
wound. This facilitates the drawing through of a second instrument, when the 
proper time comes, by attaching the latter to the cud of the former. Systematic 
sounding must Ikj kept up for months und years following either internal or 
oxtcrnal urethrotomy to prevent the recurrence of stricture. 

(This is bv no means true of all eases. Mnnv arc cured by operation.— 
Editor.) 

THE PENIS' 

Phimosis Operations. —After circumcision in infants, all that is necessary 
is a liberal application of sterile boric acid ointment on a piece of gauze, to ho 
renewed after each urination. If there is any infection, multiple incisions 
should promptly l»e made to relieve tension, because the skin in this region is 
particularly apt to undergo necrosis in young children (it is not uncommon to 
see the skin of the scrotum slough away after an erysipelas, leaving the testes 
exposed). 

Hemorrhage may occur from the artery of the frenum. It usually leads to 
subcutaneous infiltrution. The wound should be rc-opcncd und the artery tied; 
it. is better not to close it for feur of possible infection; rather pack it lightly 
with a bit of gnuzc. 

In adults, one. must guard aguinst erections by forbidding alcohol or highly 
spiced foods; the bowels must Ihj kept open; the patients should sleep upon 
their sides, not on their backs, and should bo given sedatives. An ice-cold sitz 
bath is excellent in caso danger threatens. 

After circumcision in adults a convenient way of protecting the wound is 
to leave the ends of the interrupted sutures long, and, by means of these, to tio 
a small roll of gauze directly over the incision. If the prepuce has simply been 
split, subsequent small plastics improve the cosmetic effect by reducing the size 
of the redundant flaps. 

Amputation of the Penis. —Hemorrhage from the stumps of the corpora 
cavernosa may not yield to compression. Coagulin-fonio or thrombokinaBO 
ahould bo tried bofore resorting to hemostatic suture. 

RECURRENCE OF TUMOtt AFTER AMPUTATION.— If the inguinal glands 
have not been removed at tho time of operation for tumor (usually carcinoma), 
they become tho scat of rapidly growing secondary deposits within a few weeks. 

PREVENTION OF ECZEMA.— If the stamp of "the penis lies in front of the 
scrotum, failure to wash tho latter after each urination quickly leads to 
If the urothra opens upon the perineum behind tho scrotum, simply raising the 
latter at urination will prerent its becoming soiled. 

*8oe also Vol. V, Chap. II. 
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TBB SSKOTOM 1 

Oonersl Considerations. —JIKMOHHHagk. The IiUkI permeates tin* nu**hea 
of the loose cellular tissue nuti then clots; its resorption is a mutter of week* 
or even mouths. 

IXKKCTION. - In the presence of » moderate infection, mi adhesive plaster 
bridge supports tho scrotum, to which 1111 ice Imp; should lie npplicil. 

Suppuration usually subsides after fn*e drainage is established. When* the 
skin has sloughed away, leaving a eonsiilerahle def«*ct, then* is randy lack of 
Hiitlicicut material for plastic closure. 

The »kin over tin* p-mUils i*. more susi*cptilile In tincture of iotlin than that any¬ 
where else cxccptiui: the eyeliils; licitcc, it i» prcfi niMc to cleanse the purls with snap 
hihI water utnl then alcohol ainl ether (proviileil the patient is tnnlcr narcosis). For 
sterilization of the skin In-fore n|HTuliua innler local anesthesia, tincture of iislin well 
•lilutisl with ahsihol uuiy he ii'isl. proviileil the surplus imliu is wash-sl otT as soon as 
the o|H-ralioU lias Iteell isiiupletisl. 

Hydrocele Operation!. The most satisfactory ami the most tfilioua oja-ra- 
tion fur hydrocele is the von Ih-rpmann o|M-ration. The Witikelmann or laittlo 
operation has not gixeu the results. 

Atrophy has followed injury of the vessels. 

Varicocele Operations. The high incision is generally used in vnrieoeele 
o|ierations. If theo|H*rution is projiorly done, there should Is- noeompliealinns 
Ligature of the \as deferens ami retraefion of divided vessels occur milt ill tin* 
hands of the ignorant or reckless. 

Castration.- The prognosis after removal of testieuhir fcrutoimitii is ex¬ 
tremely gruve. 1 <y the time these tumors lieenme large enough to .ittract atteti- 
tion--their growth la*ing the result of saremmitoii* ehitupe in tin- eonms tive- 
tissiie jairt ions-- met a stases are usually present in the aortic lymph nodes and 
in the limps. Local removal is. therefore, a purelt palliative measure. The 
repression of alMlomiual deposits followiup treatment with I'nicy's fluid ia mo 
extremely ran* that it is of practically no propuostic sipnilieaiiee; however, the 
patients should 1 m* piveu the la*m*fit of tin* douht and should siihjeet themselves 
to the Coley treatment. 

After eastration for tills*reulosis, the patient aliould reeeive the customary 
hygienic treatment appropriate for all forma of tlii* disease. 

QYNEOOLOOIOA1. OPEBATIOHS 

Plastic Operations npon the Vagina. 2 — immkdiatk CARK. After jierineor- 
rhapliy some pynccolopiata tied the legs together juat almve the kueea. Tliia 
ia no longer done. Catheterization, if the patient ia aide to void, is also un¬ 
necessary, provided the parta ure gently irrigated with plain sterile water after 
each urination. Many operators insert strips of cervical and vaginul gauze 

‘See also VoL V, Chap. I. 

•Ibid., Chap. X. 
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which are removed on the fourth day. This U also a minor point. Unless there 
is a tendency to oozing, the patients do just as well without the gauze. In the 
usual course of events, tho bowels are moved by a mild laxative upon the fourth 
day after operation. It is well to soften the stools with a preliminary enema of 
oil or soapsuds. The perineal stitches are usually removed on the sixth day. 
Silkworm-gut cuts into the tissue less than silk uiul still less than chromic gut. 
Tho putients are not allowed to got up until tlu? fourteenth day. After opera¬ 
tions for complete prolapse they should stay in bed from IS to 21 days. 

Iloinorrhugc from the wound is ]>est controlled by cautiously excising the 
sourco of bleeding, removing several stitches if necessary (the specula or re¬ 
tractors should be very gently manipulated), and passing a hemostatic suturo. 
Exceptionally it muy bo necessary to give an anesthetic if the source of bleeding 
lios in the depths of the wound. 

Infection is very rare, and cun usuully Ik? traced to contact of suture ma¬ 
terial with the anus, which lias become exposed in the course of the operation. 
Infection is especially upt to happen if f(*■<>», or part of the last enema the pa¬ 
tient receives, cseupo while she is under anestliesiu. (If the intestinal tract lias 
been emptied by a good dose of castor nil there is much less likelihood of invol¬ 
untary defecation during the induction of anesthesia than where salts and 
enomata have been employed.) Infection is also known to follow inadvertent 
penetration into the rectum by one of the deep sutures. 

LATE KK8ULTS. —In women who have passed the menopause the triuuglo 
of denudation must bo very extensive, so tliut. only a narrow canal, sufficient for 
escape of secretions, is left at the completion of the wound's repair. 

With tho possibility of a future pregnancy, the triangle of denudation 
should be less, and the newly created perineal body is not so massive. 

Bladder Suture. 1 —A permanent catheter of the Pezzer type (page 2.1) should 
bo worn from f» to 7 days. (With the repaired wound close to the trigone, it is 
preferable to use a simple? rubl>er catheter retained hv adhesive strips.) Tho 
amount of urine drained should Ik? collected once un hour and charted. Tho 
receptacle into which the catheter is drained should he emptied every hour. % 
this method there is less likelihood of overlooking failure of the catheter to 
drain. Should stoppage occur, gently insert the catheter a little deeper, and if 
no urine flows, withdraw it u little. If there is still no result, make sure that 
the catheter is not blocked, by injecting a small amount (1 oz.) of sterile water. 
Stoppage is generally caused by tho catheter’s slipping out a little too far, or by 
plugging of its eye with a clot or mucus. 

Hepair of Vesicovaginal Fistula. -If the attempt at repair has not been suc¬ 
cessful, wait until healing has finished before doing anything further. 

Bepair of Ureterovaginal Fistula. —To repair a ureterovBginal fistula, it is 
necessary to go in from above, expose tho ureter, free and re-implant it into the 
bladder. 2 The chief danger lies in stenosis of the ureter; lienee, the patient 

‘8oe also Vol. V, Chap. X 

■8*e also page 131. 
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should not bo discharged until varioua testa have lwu luiule to ascertain the ex¬ 
act condition of patency (ureteral catheterization, injection of silver salts 
under the X-ray, imligo-carmiu test, etc.). 

Treatment of Pelvic Exudate. 1 In acute iutlauimatory conditions of tho fe¬ 
male pelvic \iscera. the trcatmciit consists in rest and application of iev-lmga. 
Tho I novels arc not dislttrls-d during the first few stormy days; relief from dis¬ 
tention is obtained In means of tur|ieutinc stii|M*s and the rectal tnla 1 . latter 
on, as the acute symptoms subside, cuemata arc employed. 

Hot douches should la- given twice a day. 

When tlie tcm|a‘raturc has reached normal and the peritoneal symptoms 
have subsided, baking may l>e tentatively tried. There should la 1 150 ’ to 1200° 
drv heat applied to the entire abdomen for In to -JO minutes. Higher tem¬ 
peratures are <>iil\ employed when >|icciul precautions are taken for drying the 
alKlomiual shin, such as covering it with guti/.c or hags of uuhydric ealeiutu 
ehlorid. In some instances ibis is followed In a reaction of lug or I0M' 1 . 
Should this m-ciir. it is well to wait a few da's liefore tr\ing tin* beat applica¬ 
tions attain. If n<> reaction occurs, the beat should In- administered every day. 

Treatment of Pelvic Abiceu. If a solitary suppurative focus lias lteen 
drained, tin* after-course should prove uneventful. The ruhlier drainage tube 
may Is* renamed at the end of a week or !<• days i or even sooner if then* are any 
signs of its causing decubitus of the rectovaginal septum). I hutches ami irri¬ 
gation keep the purtH elean. 

If undrained residual ahseesses jiersist. the fever will continue, ami every 
ctTort should Is- made to open and drain front Isdow. If this is unsuccessful, 
try to establish cxtra|icritoucul drainage through an incision parallel to 
Pott part's ligament. As a last resort, it nitty he necessary to go in from above 
and extirpate the diseased fullopiiin tuls's, which usual I,' constitute the source 
of infection. One must Is* careful to wall otT the general jieritoncal cavity with 
gauze during the oia'ratioii and to establish free vaginal drainage at its comple- 
tion. 

Where vaginal drainage of a pelvic ultseess bus Ik'cii established ami where 
the purulent discharge continues over a long period of time, it usually indicatort 
that the diseased mucous meinbraiie of a pyosalpinx is in din-et communication 
with the drained area and is responsible for the persistence of suppuration. If 
the patient is losing ground, one should not wait too long liefore going in from 
above and removing the diseased adnexa. 

Curettage of the Non-pregnant Uterus. —Vaginal gauze is removed on the 
first day and cervical on the second after operation. Many surgeons, however, 
use no gauze. The patient gets up from the seventh to the tenth day. 

Curettage for Retained Membranes and Placenta.- - Except for a daily vagi¬ 
nal douche ot mild antiseptic solution, the quieter the putient stays and the less 
she is interfered with, the better. Perforation of the soft uterine wall with a 

•Sec also Vol. V, Chap. XI. 

* ibid. 
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curet it not an infrequent accident At a matter of course, <do not irrigate 
after this accident If tho tear is small and there are no symptoms of shock 
pr of hemorrhage, the surgeon should maintain a masterly inactivity. As a 
rule, the patient makes an uneventful recovery. If there are symptoms of in¬ 
ternal hemorrhage, or if a loop of gut has been pulled down and injured, or if 
the uterus is badly infected, it is safer to perform immediate laparotomy and 
repair tho damago (hoc Postoperative Operations). 

If hemorrhage persists after curettage of the utcruH, it usnally indicates the 
presence of material which has escaped removal. Besides evacuation of tho 
uterus, hot irrigations (116° F.) of normal saline, or of !>0 per cunt, alcohol, or 
of 2 per cent, acetic acid (2 tuhlcspoonfuls of vinegar to a quart of hot water) 
aro excellent hemostatics. Krgot or pituitrin stimulate utcriuo contractions. 
Pack only us a last resort. Packings should never remain in longer than 24 
hours after insertion for hemorrhage in a piiurjx'ral uterus (curettage). Occa¬ 
sionally cases occur in which all conservative measures fail, and ligation of tho 
nutrient arteries (ovarian, uterine) or hysterectomy (vaginal, abdominal) must 
he resorted to. 

Treatment of Puerperal Sepsis.—Should chills and fever persist after the 
uterus has been emptied, hysterectomy is advocated by somo men for the follow¬ 
ing reasons: In some of tho fatal cases of puerperal sepsis, thrombi have been 
found extending from the utcriuo veiu along tho iliacs and inferior vena cava 
to the heart. In other cases the veins have been entirely free and the spread 
has been by the lymphatics. In the presence of lymphatic involvement and in 
some of the early cases of venous thrombosis, extirpation of the diseased voins, 
plus removal of the uterus, has been followed by recovery. Clinically, it is im¬ 
possible to distinguish between the cases of lymphatic and venous involvement. 
Tho treatment of this subject is fully covered by tho remarks applying to post¬ 
partum in Vol. TV, Chap. XV. 

In those enses coming to the surgeon late, where an abscess has already 
formed near tho uterus, the patient has practically cured herself. The condi¬ 
tion is usually localized and all that remains is to drain tho abscess. 

Vaginal Hysterectomy. 1 — general considerations. —Tn the hands of 
any except the very expert, hemorrhage is surely the greatest danger threaten¬ 
ing the patient after this operation. It has repeatedly occurred that blood-ves¬ 
sels have been divided and have retracted into the abdominal cavity without .the 
operator’s knowledge. Tho poor quality of the patient’s pulse being attributed 
to postoperative shook, the usual stimulation was then instituted without effect, 
and either tho hemorrhage was never discovered (until autopsy) or its presence 
was realized too late. Recognizing this danger, the habit now is to pull down 
the stumps of the broad ligament on either side, fastening them to the vaginal 
edge, and to close the peritoneal cavity, thus leaving the stumps outside of the 
peritoneum in either angle of the vaginal wound. The ligatures on the stump 
are left long so that in case any bleeding occurs, they may be used as tractors 

*See also VoL V, Chap. XIII. 
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to expose the source of trouble. Furthermore, the principle of making tho 
broad ligament stumps extra peritoneal ia a good oue for the reason that it 
leaves no raw surface* within the peritoneal cavity. 

Should iutraperitoneal hemorrhage occur, a laparotomy must immediately 
he done. Meanwhile much loss of blood inav be prevented by manual oomprea- 
siou of the aorta Hgainat tho lumbar portion of the spinal column while the 
patient is being ancstlictiml. 

If Bilk has been used for ligatures those which are visible in tho wound 
should l>o removed on the thirtieth day (the puticut paw home under ordinary 
circumstances on the sixteenth day), or, if the\ are not hm*e by that time, they 
may la; taken out II weeks later. During the first- few days after operation, if 
the patient does not void her urine, she should la> ruthctcrixcd every it hours. 

iN'.tPItlKK To TIIK URETER. A. The ureter may la’ cut, Lmgitudiliul 
cuts do not ga|M‘ the way obliipie or transverse ones do. If the wound is rccog* 
nixed at the time it is indicted, it may In- |sissible to repair it with line sutures 
of silk similar to those used by t'urrel in suturing blood-vessels. If drained 
with ruhlier dum. the wound may eventually close of itself. The evils of gauxe 
drainage have already In-cii enumerated. 1 If a fistula |iersists, it is repaired at 
a secondary o]H k ratiou. 

I). If the ureter has Itceu ligated aud the np|a>sito kidney is adequately 
Becreting. the injury generally escapes attention until secondary loeul symptoms 
develop on the obstructed side--a matter of weeks or mouths. If one or both 
ureters have liccu obstructed, symptoms of suppression will call attention to 
this fact. Obstruction to the ureteral catheter will 1 m; found close to tho blad* 
der. The condition demands immediate exposure and relief of the obstruction 
either per vnginnm or by the Hlslominal route. In ran; instances the accidental 
ligature of the ureter is either recognized or sus|>ectcd at the time it. occurs; in 
the absence of symptoms of suppression, it is safer to wait, as long us .‘I to 7 days 
Iteforc attempting to relieve olwtruction, Itccuusc, while, this docs not materially 
damage the kidney, it utTords the patient time for a partial recovery from tho 
first operation. 

f'. The ureter may lie crushed by clamps or hcinostats, causing necrosis of 
its wall and sloughing at the end of a week nr 10 days. (Fur closure of a fistula 
see fSym>cological Operations and Postoperative Operations.) 

INJURIES TO THE BLADDER. —Madder injuries should In; repaired at the 
time they are made. Tho subject of permanent catheter after suture of the 
bladder has already been discussed. 

VAGINAL HYSTERECTOMY FOR CARCINOMA.*— The advocates for this oper¬ 
ation claim that the late results are equally as good as those performed by 
the abdominal route, while the immediate postoperative mortality is much 1<»— 
In the hands of Wertheim himself, mortality after the abdominal hysterectomy 
for careinomn is 10 per cent., in the hands of others 19 per cent, while that 

, 8ce pp. 186-127. 

•See also Vol. V, Chap. XIII. 
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after vaginal hysterectomy for the same malady varies between 5 per cent, and 
10 per cent. 

Nowadays grout stress is laid upon the prophylactic X-ray treatment after 
hysterectomy for carcinoma. 

l<ocul recurrences in the vaginal wall should bo widely excised without fur¬ 
ther delay. Cases arc on record where this has Im'CU done 2 or even 3 times, 
each nodule, with the tissue urouiul it lining removed as soon us discovered. The 
putients finally rcinuincd well. Purainctrial recurrences are more frequent; 
thoir operubility cun lie determined only by exploration. 

Treatment of Inoperable Cases of Carcinoma. —Sloughing of the growths may 
be controlled by application of tho actual cautery, using wooden specula to pre¬ 
vent scorching tin; healthy vuginul mucous membrane. 

Acetone applications are made in the following manner: With the putient 
in Trendelenburg's position, through a Ferguson’s glass speculum, held firmly 
in contact, with the growth, pure ucetono is poured in and left in contact with 
tho growth for several minutes. Tho speculum is now tipped, and tho acetone is 
allowed to run out. Tho interior of the speculum and the surface of the growth 
are thoroughly dried before its withdrawal. In short, every precaution is taken 
against injury to the vuginul mucous membrane by any of the acetone. Tri¬ 
chloracetic acid has nlso boon used for cauterisation of inoperable growths. 

Tin* X-ray, radium, and mesothorium, in Germany, are in great vogue. 
Fixed tumors often become smaller and movablo under thi.s treatment, making 
their removal possible. While this is rarely followed by a permanent cure, 
the patient’s life is frequently eased and prolonged. 

Tn tho later stuges of inoperable enreinomu of tho uterus, the ureter may be 
involved, causing hydronephrosis on that side. Invasion of the bladder causes 
hematuria and constant, tenesmus. The rectum is frequently obstructed by the 
growth, and the pain from involvement, of the siieral nerves does not prove 
umoimblo oven to the largest doses of morphin. Hi vision of the anterolateral 
tracts of the spinal column (the puiu-cnnduct.ing truets) bus been successfully 
performed by Frazier of Philadelphia ami Edwin Beer of New York, giving 
tho patients peuco for the last fow months of their existence. 

Abdominal Gynrcolooicat. Opkrations 1 

All gynecological laparotomies, unless there arc special indications to the 
contrary, are allowed to sit up about tho twelfth day and to be out of bed on 
tho fourteenth dny. 

For care of tho nbdominaI wound see preceding chapter. 

Ovariotomy. —The postoperative course of an ovariotomy will naturally de¬ 
pend ujam the number ami character of the obstacles encountered at operation. 
Nothing is easier than to tap and empty u large, unilocular, non-adherent cyst 
and to extirpate it nftor ligation of its pedicle, and nothing may be more diffi- 

* See also Vol. V, Chaps. XI1-XV. 
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cult than the removal of a large, adherent, imiltiloeular ovarian cyst. The 
peritoneum may be denuded in countless places and the pit in not infrequently 
opened. There may lie postoperative ileus, caused by adhesions to raw sur¬ 
faces which could not Ik*, or were not. covered over. A east 1 is on record where 
u large mass liguturc Urame loosened in the course of time and lav free in the 
abdominal cavity. A loop of pit worked itself into this silken circle and gave 
rise to ileus. 

Hemorrhage from slipping of the ligature after ovnrintomy is extremely 
Tare since the Staffordshire knot has lsvn discarded by gynecologists. 

Fever may lie caused by the aseptic necrosis of large stumps from the use 
of mass ligatures. A swelling of considerable si/.e may lie felt in the fornix of 
the operated side, and an abscess may even develop. This does not occur fre- 
(picntlv at the present time, with individual ligation of vessels. 

If silk is used for jicdiclc ligatures within the |N>ritoueal cuxity. it should 
Is* buried. 1 lie appendix is otteti incidentally removed in tin* course of gyne¬ 
cological operations. The only case of ileus 1 know following: this was one in 
which the ap]s*itdix had Is-en ligated with No. 15 pedicle silk and its stump left, 
ex]sised in the |ieritotical cavity. (Where No. b plain catgut is used for the 
same purjsise no adhesions result.) In this ease a bund, which was causing the 
ileus, led directly to the silk ligature. The intestinal obstruction occurred a 
month or <1 weeks after the original o|N*ratiou, 

Salpingectomy. 1 It is a mistake to drain after the remoMil of an old pvosal- 
pinx, even if pus has lieeti spilled into the |M*ritoiieal cavity. 11 k-cusionallv, in 
recent infectious ol the tills*, it may Is* necessary t<• institute Vaginal drainage.) 

'I lie mortality ill extirpation of acute eases of p\osulpin.\ is \or\ high; it is 
practically nil where operation is deferred until the acute ,»1as>e has passei]. 
After u|M*riitioii a residual |m*I> i>* exudate nui\ Is* the cause nt considerable 
pain. The. exudate generally subsides under rest and application of beat. 

After o|H*ratious for rrbi/nV prci/nunri/ tin* routine measures for treating 
tho hemorrhage and slus*k ar«* instituted. A t«*in|sirary high temperature is of 
no significance. pmvid«*d tin* patient's general condition r<*maius gisid. 

Snapenaion Operations. 7 — venthorithI'Enhion.- Ventro.-u-pcnsinn may la) 
accomplished in h miiuber ol wav*. The old-fashioned suturing of the fundus 
to the parietal peritoneum often may result, in the formation of a long, thin 
band as the uterine fundus recedes. Such a hand lias given rise to ileus. The 
various modern operations for shortening the round lipuueuls are less prolific 
of trouble, provided no peritmieul pockets an* formed. 

VENTROFIXATION*.--Ventrofixation is usually pn*i*edi‘d by an anterior und 
posterior eolporrhaphy and bilateral division of the tidies Is-tweeu ligatures 
eloae to the uterus. If, in addition to this, there is tendency to rectal prolapse, 
tho pouch of Douglas is obliterated by sii|s*rimpos<*d purse-string sutures 
( Mosehcowitz operation ). If the anchoring sutures on the uterine fundus am 

'See also Vol. V, Chap. XI. 

'Ibid., Chap. XIV. 
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not held up snugly against the abdominal wall, a loop of intestine may slip in 
just previous to closure and tying, and cause immediate strangulation. 

Exudates in the abdominal wound arc apt to follow the use of non-absorbable 
sutures which have been tied too tightly. 

Dystocia may arise during subsequent pregnancies owing to previous ventro¬ 
fixation. 

Suppuration is prone to occur after Alexander’s operation in which there 
was a grout deal of injury to thu tissues before the round ligament was finally 
located. 

Xyomeotomy. 1 —Ochsncr has pointed out that high temperatures lasting 3, 
4, and fi days after simple, uncomplicated myomectomy may lx* due to too 
tight application of the autures in the uterine wall, causing aseptic necrosis of 
thu constricted tissues. 

Hcmntomutu in the bod of the fibroid, with subsequent abscess, arc not of 
infrequent occurrence. (Jynccologiuts muintaiu that myomectomies are more 
dangerous (Itecauseof complications) than hysterectomies. During pregnancy, 
on account of the increased vnseulurity of the tissues, myomectomy is safer 
than at any other time. 

Supravaginal Hyatereotomy. 2 —Tho treatment of injury to the ureter has 
been discussed above. Injury to the bladder is repaired as soon as made, and a 
]>crmnuent catheter is worn for a nutnltcr of days afterward. Occasionally the 
sigmoid may be torn open in liberating un adherent fibroid or ovarian tumor. 
For method of repair of intestine see the operative part of this system. 3 

Panhyitereotomy for Malignant Growths of the Uterus. 4 - In addition to the 
injuries to tho bladder and ureters (mentioned in connection with vaginal hys¬ 
terectomy and abdominal hysterectomy for ltcnign conditions) late sloughing of 
tho ureters may occur as a result of their extensive denudation in the Wertheim 
operation. 

After n Wertheim hysterectomy a permanent catheter should Is* worn for 4 
or 5 days. In tho course of the operation the bladder has lieeu so freed from its 
surroundings that it usually is iucapuble of emptying itself. If the presence of 
the catheter is irksome to tho patient, it is well to plug it temporarily, allowing 
a certain amount of urine to collect, thus raising the top of the bladder away 
from the trigone and catheter. The plug should bo removed every 3 or 4 hours 
and most of the urine be permitted to escape. 

The pelvic gauze packing® after a Wertheim operation is removed between 
the fourth and the sixth days. A day or '2 l*cfore its removal several so-on Hod 
drop douches should 1* given to soften and loosen the gauze. A drop douche is 
administered in practically the samo way ns Murphy's proctoclysis. With the 

‘See also Vol. V, Chap. XII. 

• »M. 

’The experience* of 0. L. Olbgon (4) in performing en<1-to-en<! intestinal anastomosis 
hy the invagination method nre worth mentioning in this connection. 

*8ee also Vol. V, Chap. XIII. 

•Some men use no gauze. 
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patient in the lithotomy position and under constant irrigation, each piece of 
ganxo is spread out widely and tested to see which strands comic away with the 
least resistance. Whatever gauze is loose should lie removed until resistance is 
again met with. After cucli strip has lteen methodically gone over in this fash¬ 
ion, the o|H‘ratiou should Ik* re|N'at(*<l. At many s]Mits where formcrli tin* gauze 
was iiuiiiovalile, it imw eoines away easily. If it is still (irmly adherent at several 
|*iiuts, tlo not tear it. loose, hut leave it for removal at a second or even a third 
sitting a few dais later. If there is no tcmjH'ratiirc. it is of little itu|sir(aui*e 
whether the gnn/c stays in a shorter or longer time. 

The climacteric symptoms sometimes observed after pituliysterectnmy grad¬ 
ually subside in the course of time. In spite of the extravagnut claim made for 
the corpus luteuui extract and extract made from the whole gland, these still 
stances still occupy a doubtful position. 

Rupture of the abdominal wound occurs in asthenic individuals, iisunlly lie- 
tween the tenth and twentieth day. as the result of some sudden, unexpected 
movement. Tin* character of suture material and the iiuiiiIkt of layers of 
sutures seem to have nothing to do with prevention of thi« accident. The rup 
lured wound should Is- el used with through-ami through silkworm gilt sutures, 
and a drain of rubU*r dam should Ik* brought out at the hover angle. As a rule, 
••oiivale-eenee is not <1 i-tiirlM*«l by this accideiil. 

Asthenic individuals, whether thin or stout, are particularly prone to this 
accident, and naturally many of the cases are in those who have lieen operated 
iijsiii for carcinoma. 


THE UPPER EXTREMITY 1 

Instead of using plaster-of-Puris for immobilizing the upper extremity, sat¬ 
isfactory fixation may lie obtained by using iniicli lighter iimlerial. ('urdlmiird 
may Ini out into suitable slinpes mid softened by dimi|H>iiing with hot water, 
after which it is held in place hy dextrine haiiduges. The whole muss dries in 
an hour nr -J. Thin strips of veneering of suitahle width, soaked in hot wntur 
to render them more pliable, are also very satisfactory. 

Operations on the Shoulder. After operations upon the upper end of thn 
humerus, such us resection of the shoulder-joint or reduction of au old, long 
standing dislocation, it is im]sirtant to support the ami hh well as to hold the 
dressings in plarc. A Velpeau bandage, in which the pIIkiw remains at the sido 
instead of being enrried well in front of the body, is worn for the first few days. 
After this the bandage should he modified so that a certain amount of freedom 
is permitted nt the elbow-joint and still more lilierty is accorded the forearm 
and hand. The patient should be encouraged to exercise these to prevent their 
becoming stiff. 

Tlie reader is referred to any standard tnxtlmok on orthopedies for details 
af treatment for stiffened shoulder-joints or stiffness of the shoulder-joints fol- 

1 8« also chapters on special subjects in Vols. I, II and III. 
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lowing operations in this region. This will include, in addition to massage^ 
passive motion by weight and machines, and the use of special harness for fixing 
the arm against the thorax in ease of Hail joints. 

With the arm next to the side, lie sure that the axilla is filled with a plenti¬ 
ful amount of loose gauze to absorb secretions and prevent maceration of the 
skin. 

The shoulder-joint is frequently immobilized in abduction after artlirotomy 
or after a resection for pvarthrosis. Immobilization in abduction is also prac¬ 
ticed after drainage of axillary suppuration. This position affords better drain¬ 
age, gives less pain, and prevents the formation of contracture. For these rea¬ 
sons it is also used after drainage; of subpcctoral abscesses. 

After operations upon the soft parts, where the arm may be permitted a 
certain amount of freedom, the type of bandage (Figs, li and 7) used after 
umputntion of the breast is convenient. 

Should infection follow some operation in the region of the shoulder (and 
by infliction is not meant a temporary high temperature which subsides within 
a day or 2), the wound must Ik; re-opened throughout its entire extent; it may 
la; advisable to establish counter drainage behind. In doing this, dissection 
must bo blunt to avoid injury of the circumflex artery or nerve. The employ¬ 
ment of permanent suction drainage, if such is available, will often do away 
with the necessity for establishing a counter incision. 

In clean cases, as soon ns the wounds have firmly healed—that is, as early 
ns the end of the first week—passive motion and massage nre la-gun. 

Operations for Fracture of the Shaft of the Humerus. —Non-union or delayed 
union nre especially frequent after fracture of this bone. For treatment see 
Operations on the I.ong Hones in tho preceding chapter. 

Among injuries to vascular or nervous structures 1 which may be inflicted 
cither at the time of a fracture or nt operation, musculospiral paralysis (the 
most prominent symptom of which is drop-wrist) is the most common. If tho 
nerve has been merely bruised, pulliutive measures will suffice. Tf it has been 
divided, the ends must be exposed nnd united without further delay. Exposure 
is best accomplished by working from undisturbed regions above and below 
toward the site of trauma. 

Operations on the Elbow. —FRACTURES of THE ELBOW. —After operative 
reduction and fixution of fractures of the lower end of the humerus, passive mo¬ 
tion nnd even active motion within tho limits of pain may bo l)cgun as soon as 
the cutaneous wounds have healed. 

RESECTION OF THE ELBOW-JOINT. —Tho individual patient's occupation 
will largely determine whether it is better to obtuiu nn ankylosis or a flail joint. 
A laborer will be better off with the former, a clerk or a musician with the lat¬ 
ter. The text books dealing with fractures and with orthopedics in general are 
filled with descriptions of various upparntus for chnngiug the angle of the 
elbow-joint nt will. Space docs not permit their description here. 

1 See Bluer Yol. V, ('hap. XVI. 
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Operations on the Foretrm tad Head. —operations on the hones.— 
After plating of cither radius or ulna or both for fracture, the forearm may bo 
supported in suitable moulded splints reaching from the elbow to the metacarpo¬ 
phalangeal joints. From the very beginning the fingers should U> cxcrristsl 
daily to prevent their liccomiiig otilT. Passive motion may U< Is-gmi ns soon ns 
the eutaneoua wound* have heahnl. 

The Lane plate aliould not he |i|aetHl dinvtlv U-ncnlh the akin. If it ia 
placed in this aitmitiou, there ia too much teuaion in obtaining approximation 
the akin either parts or undergoes local pressure necrosis, and the plate lies ex¬ 
posed, leading to more or less infection. F.vcii in the presence of the latter, 
the plates should la* left in until union has taken place or until the screws have 
become loosened. 

TKNOKK1IAI'IIY. - Following tenorrhaphy the parts arc put up in the |atsi- 
tiuu of maximum relaxation. After healing of the cutaneous wound, tin* sooner 
active and pns.xi\c motions are lieguii the licttcr. 

TREATMENT OK I*ltl, KOMONN . 1 The cardinal principles of treatment after 
incision ami drainage of phlegmons of the hand and forearm are: ( I) main 
tciuincc of free drainage; (it) moving the lingers from the very earliest. ]>os- 
aihle moment. 

During the acute stage it is often more convenient for the patient to keep 
the infivtcd limb in a |icrmnueut hath of some mild unti«cptic substance 
such as alum acetate solution. Wet dressings of .*»ti per cent, alcohol are 
extensively used. k’ememls-r that the lingers should alwavs b>- kept separate 
by strips of gau/e laid lietween them whenever it is necessary to include 2 or 
more digits in a bandage. 

In extensive phlegmons of the lingers, hand, and forearm, -imple elevation 

upon a pillow may not lie sullicicut, ami it may la* ..s«*.iry to use vertical 

suspension for 2 I to IN hours. 

As a rule, properly drained phlegmons, taken in time, subside within |R 
hours, ufter which the wet dressing is no longer necessary and may be substi¬ 
tuted by a dry dressing' covered with rublier tissue or some ointment, such iin 
boric acid ointment, blue ointment, or r.ine oxid. Active ami passive move¬ 
ments of the lingers must Is- diligently kept up ami applications of heat, either 
ns warm water or hot-air baths, hasten resolution and absorption of inflamma¬ 
tory exudates. 

TREATMENT OF PARONYCHIA. —After incision of an acute paronychia, a 
wet dressing should Is* applied and the hand should la* kept elevated, if necca- 
aary, by a sling. In children, naturally, a bandage must la- used to keep the 
dressing in place. In adults, however, who wish to go alamt their iitluini ami 
desire to attract aa little attention as possible, if the linger is covered by ab¬ 
sorbent cotton, over which almn acetate solution is poured ami over which a 
large rubber finger cot ia then carefully drawn, so as to avoid pain, both the 
surgeon’s and the patient’s object has been accomplished. To avoid undue 

‘Bee alio Yol. V, Chap. XVI. 
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maceration of the akin a 50 per cent, alcohol dressing may be used in place of the 
alum acetate at the end of a day or so. 

If the pain of a paronychia is not relieved within an hour after incision (if 
the throbbing continues), it indicates persistence of retention. Either a focus 
of suppuration remains unopened, or else the month of the wound lias become 
occluded either by gluing together of its superficial margins or by crusting over 
of the secretions. The arm is best carried ill a sling. Do not remove drainage 
too early for fear of resultant retention. 

OPERATION i’OK SYNDACTYLISM. —After operations for syndactylism, it 
may be difficult to prevent rc-forinution of the web at the base of the fingers. If 
rubber bands arc uttuched to u leather wristlet uud are run between the fingers, 
they may prevent this (lteichel). 


THE LOWER EXTREMITY 1 

SYMPHYSEOTOMY. —As a rule, union of the divided surfaces takes place 
without complications. Infections, non-unions, and injury either to the bladder 
or urethra are ruro. 

BKHKOTION OK THE PELVIS.—TIkmokuii AUK, either at the time of opera¬ 
tion or afterward (secondary hemorrhage), is effectually controlled by Mom- 
burg’s aortic. tourniquet. In the ease of secondary hemorrhage, however, it 
will rarely ho employed, simple digital pressure sail icing to control bleeding 
until the artery has been exposed and ligated. 

I have in mind a case of resection of the pelvis for tuberculous osteomyelitis in 
which the gluteal artery was cut off almost flush with the hone at operation. Hemor¬ 
rhage was controlled at the time, but secondary hemorrhage was awaited. Consequently 
tho nursing staff mid the house stuff were on the qui vivo for this occurrence and when 
it started, digital compression controlled hemorrhage until the internal iliac nrtery 
could be ligated through a laparotomy wound, Tho man mvirercd. 

Infection. —Asepsis is difficult to maintain after o]icrntion in this region. 
Remember infection spreuds within tho pelvis as well as without it. There¬ 
fore, if it occurs, always examino either by vagina or rectum to ascertain 
whether an abscess lias formed within tho bony wall of the pelvis. In draining 
gluteal abscesses, one must be careful to avoid injury of the gluteal artery or 
Bciatio nerve. 

The Hip-joint — immobilization. —Tn order to immobilize this joint after 
operation or for any other reason, the plaster splint should reach from the ton 
to the axilla. If the plaster spies reaches only as high as the waist line and 
does not include part of the thorax, considerable mobility of the hip is possible. 

For the treatment of congenital dislocation of the hip, cither after bloodless 

1 See also chapters on special subjects In Vols. I, IT and ITT. 
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or bloody reduct iou. the reader is referred to any standard textbook on ortho¬ 
pedics. 

RESECTION OF THE HlP-JOlXT. —Resection of the hip-joint entails a great 
deal of shock. Mom burg's elastic tourniquet is preferable to the use of 
Wyeth’s pins for holding a constrictor from slipping. In eases where it is de¬ 
sirable to drain the hip-joint, it is not necessary to disturb the original plaster 
cast, llv cutting out a sufficiently large fenestruui, the parts Uvoiuu accessible. 

After resection for tuberculosis it is Ix-ltcr to strive for uukvlosis in good 
position rather than for mobility, for fear of lighting up the tultcreulnna 
process. 

The orthopedic measures (apparatus and exercises) for obtaining mo¬ 
bility after resection cannot Is* described hen* for want of space. 

Extirpation of Bnboes.— The ideal method i.> to extirpate these in an aseptic 
fashion without opening the foci of suppuration, after which the skin is su¬ 
tured and primary union is expected. Where this is impossible, the abscess 
should be laid open by a generous incision and care should In- taken to scrape 
out ull the diseased gland tissue, making sure that all the nooks and crannies are 
adequately drained. 

Operations Upon the Blood-veaaeU. — extirpation of VAUU'OhK VEINS.— 
The operation for extirpation of vuricosc veins should always include ligation 
of the saphenous vein close to its junction with the femoral vein (Trendelen¬ 
burg's operation). The leg should Is- elevated and immobilized for 10 days. 
After the first dressing, there may Is- some marginal necrosis with sloughing. 
The sloughs should la- treated in a conservative manner until they have. Imvoiiic 
clearly scparati-d, when they should la- cut loose and removed. The treatment 
of the ulcerating defect left Itchiud requires no special comment. 

Should there bo. a tendency to recurrence in the course of time, a bandage 
of woolen crepe (“Ideal" bandage is as good as any) alTords a great dcui of 
relief; it should reach from the toes to the knee or even higher if necessary. 
Such a bandage is more easily adjustable to the patient's individual anatomy 
than an elastie stocking: it lasts longer, is cheaper, and ••loaner. 

An (Turn's paste bandage is another means of Niip|s>rtiug the leg (ace be¬ 
low, under KfTuaions of the Knee-joint). 

LIGATION OK THE FEMORAL VEIN. —Ligations of the femoral vein follow¬ 
ing injury cither at hernia operations or during the extirpation of inflamed 
inguinal nodes have a surprisingly low mortality as compared with ligation of 
the femoral artery. The limb should lie kept well elevated, quiet, and warm. 
In due course of time the edema and cyanosis subside. Gangrene is rare. 

It is preferable to compress the vein above and lielow the point of injury 
and to suture the wound according to the method of Carrel rather than to resort 
to ligation. Even in the presence of infection this has been frequently suc¬ 
cessful. 

LIGATURE OF THE femoral ARTERY. —Ligature of the femoral artery is 
far more apt to be followed by serious consequences (death of the limb) than 
11 a 
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ligature of the vein. If possible, accidental wounds should be closed by the 
Carrel suture. In those cases where the artery lies close to a large tumor or 
where an aneurysm is to be extirpated, gradual narrowing of the arterial lumen 
bofore operation will give the collaterals time to develop and will thereby 
minimise the chances of insufficient nourishment to the distal part of the limh. 

8APHENOFEMOBAL ANASTOMOSIS. —Saphcnofcmoral anastomosis for ar¬ 
teriosclerotic gangrene or thronibo-angiitis obliterans, while it affords the pa¬ 
tient temporary relief, is almost never followed by a permanent cure. Certain 
operators claim equally good results by simple ligation of the femoral vein 
in Hunter’s canal. The usual result of the Wieting operation is that the 
patient acquires au arteriovenous aneurysm in addition to his original com¬ 
plaint. Amputation gives permanent relief. (See Amputations in preceding 
chapter.) 

Operation for Ifusole Hernia. —After operation for muscle hernia the patient 
should not use his leg for at least 3 to 4 weeks, iu order to allow the fascial 
wound time for firm consolidation. 

The Femur. — operations fob fracture of the femur . 1 —Lambotte 
flexes the knee sharply,, so that tho heel nearly touches the uutes, until the 
cutaneous wound has healed. As soon as this has occurred, the limh is sup¬ 
ported on a suitable posterior splint and passivo motion is begun. Lane like¬ 
wise uses no plaster cast, contenting himself with a voluminous gauze dressing 
and begins active and passivo motion ut the curliest possible moment. Both 
these operators rely upon their plates us true internal splints. 

Opposed to these aro the majority of American surgeons, who apply a plaster east, 
leaving it on for ut least 0 weeks, during which time the iiuticnt is kept in lad. 

Mora or less delayed union itivuriubly is the outcome. 

Lane’s and Lambotte’s dictu have not Ixim followed. Instead of using ns large 
plates and us many screws as itossible, us small plates nnd as few screws—barely ade¬ 
quate for immediate fixation—are employed. Instead of instituting active and passive 
motion as soon as the.cutaneous wounds have healed, long immobilization in plaster 
is the rule. 

The operated limb Bhould not be allowed to bear weight for at least 6 months, 
for calluB has been known to yield and permit angulation as late as (1 or 8 
months after operation. 

Getting the patient out of bod on crutches at the earliest possible moment is 
another most important factor in promoting early union. 

OSTEOTOMY FOB OSTEOMYELITIS. —Osteotomy for osteomyelitis, chronic 
or acute, has been treated in the preceding chapter. The powerful musculature 
of the femur tends to cover in the bone. It is important to keep the wound wide 
open until one is sure that all sequestra have become loose and that the remain¬ 
ing bone is covered with healthy granulations. 

‘See also Operation* on the Long Bones In the preceding chapter. 
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The Knee. — REMOVAL of semilunar cartilages. —At toon tt the cu¬ 
taneous wound has healed, passive and active motion may be begun within 
limits and gradually increased as time pH's on. 

OPERATIONS FOR KKACTt’KK OF THE PATELLA.—As in operations for 
fracture of the femur, divergent after-treatment is followed by l.amliottc and 
by the majority of other surgeons. l.ainU>tte encircles the reduced fragments 
by u loop of strong cop|u-r wire almost 1 s in. thick, plated either with silver or 
gold (Cerclage L lie gets the patient out of ImhI and starts him walking ns soon 
as the cutaneous wound is healed. 

Other operators either content themselves with suturing the bones in their 
proper place by chromic sutures, approximating the tear in the lateral fascial 
expansions, or. in addition to this, drilling the Is me fragments and uniting them 
with heavy chromic sutures. The knee is then kept iminohilizcd for :l or 4 
weeks, at the end of which time moderate passive motion and massage nro bo- 
gun. It is rare to set* such a patient able to Ilex his kneo to a right nnglo lteforo 
tlm end of li mouths. 

UltESSINtiH WHICH tOMl'KKKM AND I’AHTLY IMMOHII.IZK THE KNEE-JOINT. 
—After aspiration for an elfusion (of serum or blood) of traumatic origin, the 
following dressiui; should Is- applied: A layer of llanuel bandage or *>f non- 
absorlM'iit cotton placed next to the skin, covering the joint and the limb just 
ulrnve and la-low it. over which a rubla-r bandage is then upplied. I'nder this 
tirm compression and warmth (the rubla-r gives the i-lh-ct of a l'riossnitr. pack) 
tho effusion usually sultsido in a few days. After the first day or 2, the rubber 
ban-lap- may la- replaced by one of woolen cn'ja-. 

The kui-e should practically la: immobilized, although the patii-nt may lw 
allowed to stand <>ii it. for several weeks. At the end of this time small move¬ 
ments are tentatively la-gun. but instantly reuse ujam recurrence of cITusion, 
when compn-ssion and fixation must ugniu lie re-sorted to. This class of cusos is 
particularly difficult to tn-ut lacunae the patient* cannot understand why thev 
arc forbidden to use a knee which causes no pain. 

T’sna's i-astk hukssino after aspiration of serous effusion of the knee-joint 
has been successfully used by llcidenhain (after Heiclicl). The dressing is ap¬ 
plied nt the end of the third wix-k: it reaches from the toes to high up on the 
thigh. The patient is allowed to walk, but is cautioned against energetic use 
of the immobilized limb. Tla- dressing is changed every H to 11 days; tho whole 
treatment extends over a period of from 4 to S weeks. 

After thoroughly cleaning the skin, that part of the limit whieh is to Ik! 
encased in the dressing receives a generous routing of warm fluid I Inna’s paste 1 
(composed of zine oxid and gelatin, ail 20, glycerin and water, hr 80). A 
dextrine bandage, dipped in water, is immediately applied in one tour from the 
toes to the upper limit of the anointed area. Another coat of TTnna’s paste is 

'The Unna’i paste Is conveniently kept in sn ordinary double boiler; It Is melted juet 
before using and in applied with an ordinary paint brash. Be careful to see that it ie cooled 
down after being melted, so ss not to bum the patient. 
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then applied, and the bandage ia run down to the toca. Thia ia repeated until 4 
luycrs of amoothlv applied bandage are superimposed upon each other. To 
prevent the I'mia's paste bandage sticking to the patient’s clothes, a dry gauze 
or muslin bandage ia put on over it. It takes some time for the dressing to dry. 
Personally, I have found that it is more comfortable for the patient to have a 
layer of surgeon’s lint applied to the skin la-fore the I’nun’s paste applications 
urn begun. The removal of the dressing is much less uncomfortable. 

TRKATMKNT OK l'YAKTHKOSIH. —Irrigation ot' the joint through trocars in¬ 
serted on either side of the putellu is not infrequently followed by a subsidence 
of the infection and ultimate recovery of perfect function in children. In 
adults this is rare. 

While it docs not change the character of the inflammation, the effect of the 
Bier hyperemia treatment upon the pain of gonorrheal infection of the knee- 
joint is truly remarkable. Within 2 hours after its application the patient is 
comparatively comfortuble. 

For details of the Bier treatment the reader is referred to the remarks on 
The Extremities in the preceding chapter. 

After the Mayo operation for pyarthrosis (laying the knee open by a trans¬ 
verse incision and fixing it in flexion), the knee should be extended as soon as 
the acute symptoms of infection subside and healthy granulations appear, it 
is then allowed to ankvlose in the position of nearly full extension. It goes 
without saying that straightening of the knee must be done under an anesthetic. 

RESECTION OK THE KNEE JOINT. The surgeon should lx* on his guard 
against posterior displacement of the head of the tibia upon the stump of the 
femur. A lateral X-ray view should l>e made as soon as the plaster cast has 
hardened, to mako sure that the proper position exists. The old method of 
transfixing tho tibia nnd femur with steel nails plneed at, right, nutrlcs to each 
other, which are withdrawn nt the end of *2 or :l weeks, has always given good 
results in preventing this. Whan the time has come for removing the nails, 
their ends are exposed through the plaster fenestra on either side (the original 
cast is not disturbed), the gauze covering the end is removed, and a liberal 
application of tinctnro of iodin is made to the nails and to tin* adjacent skin. 
The heads of tho naiU are then firmly grasped, rotated, and withdrawn. A 
little iodin is then injected into the nail holes, and a wet dressing is npplied for 
a few dayR, nt the end of which time the nail hole closes of itself. Xo suppura¬ 
tion is to be expected. A light posterior splint should bo worn for a long time to 
prevent the development of a secondary contracture. The sooner the patient is 
gotten out of bed on crutches, the quicker consolidation may he expected. As 
the chief growth of the lower extremity takes place from the lower epiphysis of 
the femur and the upper of the tibia, it is important to preserve as much of the 
epiphyseal line as possible at operation in children to prevent shortening. 
(See nlso general remarks upon Resections in the preceding chapter.) 

Operations on Fraoture of the Leg. —As a rule, if the tihinl fragments arc 
properly reduced, the fibulnr ones may lx* practically disregarded. As in frac- 
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turea of the ulna, the plate must not lie phieed directly Imienth the skin because 
of the risk of decubitus nr sinus formation. If union in somewhat delayed, it 
is well to try n few weeks' course of hygienic measures, together with hval 
light, often repeated hammering of the siie of frueture with a percussion liain- 
liter, or the ilijeetiou of Mime of the patient's Mood lietWivii the end" ot t If* 
lion-united fragment Hone grafting should lie resorted to in ease these tueas 
ures fail. 

Operations Upon the Tartus . 1 Kemoval of the astragalus deserves no sjavial 
mention. If the fisii has Uvu immobilized in the pro|H>r position and no in 
feet ion occurs. ihe sooner attempts at weight I tearing are liegun after tin* 
elltaneoils wounds hate healed, the 1 letter. 

WI.AIUMIKUKK MIKl l.M Z UKSK* TltiN. No attempt should Is- made to Isuir 
weight, until a linn. 1mm sMiostosis has taken |daee. In the meantime, one 
must guard against displaeeiuent of the fragments. 

The Toei. (il'KtiATMiV* Knit II.M.t.rX VAl.rilS. The great toe should Is* 
kept on a line with tin* internal margin ot 11n* foul hv padding between it and 
the next toe in addition to upphiug a light splint. 

OfKKATlONS Edit IIAM.MIlli T<H' A proper |msition is niaiutaiued hy hold 
itig the toe down ii|mhi a sandal with suitable perforations, through whieh a 
ta|s-, eneireliug tin* summit ot the resi-eted joint, is drawn and lied on the sole 
side. 

IXiiKuWiMi TDK NAIL. If taken in time, operation is ravel v mecssury for 
this eouditiou. If the nail is raised out of its lied and its sharp margin is 
either proteeted with gaii/e or with sealing wax and is made to project lieyotid 
the point where it Inis lieeu aeeustoiued to eat into the llesli of the toe, ihe |ii<cck- 
sity for operation is usually avoided. If. mi the other hand, operation lms Ihvii 
jM-rformed in ihe presence of infection, the after-treatment must he diicetcd 
toward preventing any stagnation of sceretinn. I , 'nipien1 change of hi-i dress¬ 
ings for the tirst few da.v* is followed hv the application of a suit aide diessiug 
of some antiseptic salve. The patient should lie instructed in the proper cutting 
of the nail to prevent recurrence. 

After Ixitli Minion, hammer-toe. and ingrowing nail operations, the Kiirgeoii 
must see to it that the pntient weurs hIiuch of the “Ground Gripper" or “Cow* 
ard" type to prevent the undue crowding of the toes. 
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iWrorKHATIVK OI’KKATIONS 
l.mrs \V. Hotchkiss 

Postoperative o|H*rutioiis arc operations which arc rendered imperative by 
the occurrence of some accident, injury, or complication during the course of 
convalescence from a primary surgical pnsrdure. 

Such operations may lie called for us the result of errors in judgment, errors 
in technic, carelessness, or conditions over which the surjfi'on has no control 
or which have inudc the primary o|>crution, of necessity, incomplete. 

I’ostojKTiitive o|N>ratious, therefore, an* often operation* of urgent necessity, 
and many of them arc of major extent and im|tortancc, calling for the highest 
degree of skill, judgment ami ability in their execution. Nothing, perhaps, 
tests the courage and general ahility of the surgeon more than to lie called upon 
to perform one of those major emergency operations, often under adverse con¬ 
ditions, for some serious complication arising unexpectedly during the course of 
convalescence from an otherwise successful primary operation. 

For an operator with clean-cut, rapid and ellieieut methods of work, of 
steady brain and baud, who can net promptly but not hastily, ami with a defi¬ 
nite purpose as to what may Is* accomplished, such operations offer a field of 
promise in the reward of many lives saved. Surgical literature alsmiids in the 
description of brilliant work of this character and is an incentive to effort to 
extend the safe boundaries of this promising Held of endeavor. 

Indication! for Postoperative Operation* Generally sjieaking, secondary 
operations are called for hv reason of the occurrence of hemorrhage, sepsis, 
obstruction to the circulation of blood with multing gangrene, olmtractiun to 
the flow of the contents of the intestinal canal, or of the duets of various orgaus 
or glands, for the removal of foreign bodies accidentally left in the field at the 
time of the primary operation, and for some other conditions not properly or 
strictly falling within anv one of these divisions. 

Postoperative Hemorrhage.— There are few accidents in surgical practice 
more serious to the patient and to the reputation of the surgeon, also, than the 
unexpected occurrence of severe postoperative hemorrhage several hours after 
the performance of an otherwise successful operation in which no such result 
has been anticipated or could properly have been looked for. 

lr.l 
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Too great care can never be used to stop all bleeding at the time of the pri¬ 
mary operation, especially when such bleeding is within the cavity of the ab¬ 
domen. “The little bleeding which will soon stop” should never be disregarded 
here or in any other situation where it is out of sight and prompt control. A 
little extra pains to make every such wound a dry wound never brings regrets 
and is worth all the time and effort expended. It makes no difference whether 
the ligature slipped because of careless or inefficient application, or whether 
small bleeding points wore overlooked or disregarded, the hemorrhage which 
follows may bo fatal and constitute a surgical tragedy never easy for the surgeon 
to explain satisfactorily or for the patient’s relatives to forgive. 

SECONDARY HEMORRHAGE/—True secondary hemorrhage is still occa¬ 
sionally observed, though happily but rarely, save in infected fields where it 
.is not always possible to guard against it. It may follow aseptic ligation of 
Borne of the larger arterial trunks, from cutting through of the sterile ligature, 
as in operations for aneurysm, though it no longer constitutes the real menace it 
did in pro-antiseptic days, when tho “coming away of the ligature,” about tho 
ninth day, was watched with tho greatest nnxicty. 

TREATMENT OP POSTOPERATIVE OR “REACTIONARY" HEMORRHAGE.— 
Exposuro and ligation of tho bleeding point, either through the re-opened opera¬ 
tion wound or other incision, constitute the proper treatment for this emergency, 
whether tho bleeding is in the extremity or the pelvis. Preliminary trans¬ 
fusion of blood may bo culled for when the patient’s condition approaches ex- 
sanguination, and infusion of normal sterile salt solution either into the vein 
or subcutaneously is often u ready and efficient means of tiding the patient over 
a dangerous period. Tho application of Mombcrg’s belt, to secure temporary 
hemostasis within tho pelvic rnvity whilo preparations are being made to re¬ 
open tho abdomen, may be effectual, or manual pressure upon the lower aorta 
in a thin individual may answer tho same purpose, when a further loss of blood 
would ronder futilo any secondary operation for its relief. That is to say, the 
surgeon, in aomo of theso cases, is confronted with a condition which puts him 
in a serious dilemma. If he operates the patient dies; if he does not operato 
the same result occurs. Obviously, then, any means which can be fonnd to pre¬ 
vent further loss of blood, or which can put more blood or fluid into the pa¬ 
tient’s circulation, may be vital before tho operation of exposure and ligation 
of the bleeding vessel can be safely accomplished. 

Postoperative or secondary hemorrhage in infected fields, as in extensive 
cellulitis of the forearm, occasionally occurs and may be controlled by pressure. 
This control is generally temporary, however, and the bleeding soon begins 
again with tho washing away of the infected clot in the mouth of the divided 
vessel. Ligation in situ is sometimes easy and sometimes, on account of the 
softened or sloughing tissues surrounding the bleeding point, very difficult 
Some form of suture ligation which includes the surrounding tissue in the grasp 
of the ligature will often suffice. This is called the unuUckungs knot by the 
Germans, and*is frequently effectual in infected fields and elsewhere to control 
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serious bleeding. Occasionally, of course, where the local conditions are such 
that ligation in situ is impossible, the trunk of the artery will have to be ligated 
in its continuity, somewhere shore the infected Held, as occasionally happens, 
for example, in the hemorrhugea from the palm in severe infections of the hand. 

Elsewhere than on the surface of the IkhIv, when; the bleeding may bo 
quickly recognized, the problem of treatment, it will l»* seen, becomes often very 
complex ami calls for rare judgment on the part of the surgeon. Within the 
cavity of the aUlnmcu or the rectum, large quantities of blood may accumulate 
without showing any tell tale stain upon the dressing*, the tirst. indications 
living the restlessness, “air-hunger." feeble pulse and extreme pallor and weak¬ 
ness of the patient. 

In true secondary hemorrhage, which occurs, as a ride, several days after 
an operation, smaller “signal bleedings." as they an* called by the older writers, 
frequently precede the tiual hemorrhage and should never Ik* disregarded by the 
surgeon, although they an* frequently easy to control by pressure. Their ap 
|K*arance should U* promptly followed by a search for and ligation of the bleed 
ing |*oiht Is-fore the patient is fatally weakened. 

Postoperative Wound Infection. Wound infection is another fertile cuusn 
of po*to|H>rativc operations and should Ik* eurly recognized and promptly dealt 
with. 

The degn*e. the character, the depth and the situation of the infection will 
obviously determine the character and extent of the operations for its relief. 
Such o|H*rations. minor and major, will lie dealt with more at length under thn 
pmper regional head*. They are of all degrees of extent and severity and form 
an interesting ami important study. 

Postoperative Obstruction.- I’mler this head may Ik* included the treatment 
of the* obstructions to the circulation of the blood arising from accidental wound¬ 
ing of iui|K>rtunt vascular trunks, obstruction to the flow of intestinal contents, 
as in postoperative ileus, as well us the obstruction of ducts such as thu ureter 
and the biliary ami salivary ducts by inclusion or division. 

The postoperative surgery relating to the removal of foreign Istdies, thn 
division of nerve trunks, and the miscellaneous condition* which cannot be 
classified, will ltc treated under the proper regional heads. 

P08T0PEBATIVS OPERATIONS IN TH1 REGION OF THE HEAD AMD 

NEON 

THB HEAD 

Secondary operations upon the head may involve thn scalp, the skull, the 
blood and air sinuses of the eraninm and face, and the brain. 

Operations on the Scalp and Skull for Poetoperative Hemorrhage tad Infection. 

—Secondary operations upon the scalp are sometimes necessitated by reason of 
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tho occurrence of hemorrhage or infection, which may follow the suture of 
accidental scalp wounds or of operative woundB made in the removal of tumors 
of tho scalp or for conditions within the cavity of the skull. 

After trephining for compound depressed fracture of the skull, with re¬ 
moval of depressed fragments which had penetrated the brain, it was found in 
ono case, on examination of the skull by the X-ray, that somo imbedded frag¬ 
ments remained behind. This necessitated a secondary operation undor the 
guidance of tho skiagram, which consisted in tho removal of the fragments 
which wore not found at tho primary operation. 

Although many of the |>ostoperative operations upon tho scalp and 
skull consist in o]>cniug the wound and securing the bleeding point or 
providing drainage in the event of infection, they are often of the great¬ 
est importance to the patient in that they limy savo him from more serious 
trouble. 

Hemorrhage after miturc of wounds of the scalp is, as a rule, promptly de¬ 
tected and controlled by pressure or ligation. Infections spreading beyond the 
<>dges of the wound generally call for removal of the sutures and provision for 
wound drainage, or, in tho ciiho of deep spreading infections beneath the aponeu¬ 
rosis of the occipitofrontalis muscle, wido and deep incisions may lie called for 
to prevent extension of tho infection to the deeper and more important struc¬ 
tures within tho skull. 

Postoperative operations following trephining for compound fractures, for 
tho drainage of cerebral abscesses, or the removal of tumors of the brain or its 
membranes, may have to lie done for the relief of pressure due to hemorrhage 
or for tho revision of drainage. 

In tho event of postojierutivo hemorrhage, the skull may have to bo re-opened 
and an endeavor made to secure the bleeding point by suture ligation or, if this 
is not practicable, to remove the clots and control the bleeding by the pressure 
of a light pack carefully placed. 

Postoperative intracranial infections, unhappily, arc not amenable, to the 
same degree as elsewhere, to tho rule of free incisions and drainage for the relief 
of tension and the prevention of further spread. When such a complication 
occurs, however, an endeavor should bo made to secure free drainage by wido 
opening of the wound and the introduction of a drainage tube or light gauze 
packing. 

Tim |HM*ulinr structure of the brain tissue, however, renders it singularly non- 
resistant to infections, nnd this fact in itself calls for the most rigid aseptic technic 
in all operations within the skull, as it is much easier to prevent infection at the origi¬ 
nal operation thnn to cope with it successfully after it is once established. 

Postoperative operations following partial mastoidectomy for mastoid and 
middle car suppuration may be called for by reason of the later development 
of thrombosis in the lateral sinus. Such operation consists in exposing and 
opening the lateral sinns, cleaning out. the clots, and in some cases the ligation 
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or removal of the internal jugular vein in the neck. The technic of these 
oporationa is described elsewhere and needs no further description here. 

Postoperative operation for the relief of paralysis of the facial nerve, duo 

to accidental division of the facial trunk iu operations upon the mastoid, is 
sometimes called for. As it is generally inqiosaible to tind and join the ends 
of the divided nerve under these conditions, thn o|>cratinu of fucinliy|>ogln*siil 
anastomosis has lieou devised, whereby the cx|s»s«*d distal end of the divided 
seventh nerve is-sutured to the proximal end of the 1iv|h>i*IokssI nerve. This 
procedure, which is fully deserilied under the pro|ier head, often results iu par 
tial restoration of function, though, as a rule, the results are never quite pcrf«x't. 

Secondary Operations for the Repair of Skull Defects Following Operation. 
—Large defects of the vault and frontal regions of the skull may Is* repaired by 
the introduction of plates of celluloid properly alui|icd to till in the defect, or 
sometimes by the use of metallic plates, as of silver or other metals. Such 
plates may remain in place for a long time and give no trouble ami serve ns a 
protection to the underlying brain, or they may cause considerable irritation 
und have to la 1 removed. Ildpke has pro|tost*d, for this purpose, the introduction 
of an autoplastic graft derived from the plate of the scapula. 


POSTOPERATIVE OPERATIONS IN THE NOBS. MOUTH. PHARYNX. ETC. 

Operation for Postoperative Nasal Hemorrhage and Infection. Operations 
in the nose may lx* followed by severe hemorrhage, which may urgently call for 
relief. This is often lx*st obtained by tightly plugging the nan-, ns it is not 
feasible, as a rule, to employ the ligature iu this situation. 

Under l«x*al anesthesia with novocain and adrenalin, and with the aid of a 
good strong light, plugging the mires by the careful introduction of gauze plugs 
from the front of the nose, until the cavity is completely filled, is often effectual 
in controlling the bleeding. Plugging the posterior mires, an operation already 
described elsewhere, is frequently necessary and generally effect mil, although 
its performance may lx* very disagreeable to the patient and sometimes quite) 
difficult for the surgeon to execute properly. 

Postoperative nasal infections inay be very serious by reason of their occa¬ 
sional tendency to spread upward through the cribriform plate of the ethmoid 
and to involve the membranes of the brain. Postoperative revision of drainage 
may sometimes be necessary in these cases and may involve the removal of bone 
for the accomplishment of this purpose*. This sort of procedure not infre¬ 
quently follows operations on the frontal and maxillary sinuses and iijsin thn 
ethmoidal cells. Such operations are dcsorilied elsewhere. 

Secondary operation for the removal of necrotic hone after Killian's opera¬ 
tion for frontal sinus infection. This occurred iu a personal case, when* the 
plate of bone forming the cerebral face of the frontal sinus was discovered, nt 
the time of primary* operation, to be entirely necrotic hut still somewhat ail 
herent to the dura. A secondary operation for its removal, together with re- 
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vision of drainage through the ethmoid cells into the nasal cavity, was success¬ 
fully done several days later. 

Secondary operations for harelip and for deft palate, due to failure of the 
primary operation, are common enough, and the secondary operation may have 
to be variously modified by reason of the loss of tissuo in the performance. The 
question of repair in all these eases is discussed under the chapter dealing with 
plastic operations for congenital deformities of the lips and of the soft and hard 
palate. 

Operation for Salivary Fistula.—Secondary operation for the repair of a 
salivary fistula, duo to the accidental or unavoidable wounding of Stcnson’s 
duct during the course of some operations upon the face, is occasionally called 
for. There aro various methods devised to relieve this very troublesome com¬ 
plication, described under their proper heads and needing no further descrip¬ 
tion here. 

Operation for Hemorrhage Following Tonsil Operations.—After the opera¬ 
tions of tonsillotomy and tonsillectomy, severe postoperative hemorrhage some¬ 
times occurs, calling for prompt ami efficient measures for its relief, as the pa¬ 
tient may bleed a largo amount from an apparently insignificant tonsillnr ves¬ 
sel and it is important to lose as little time as possible in stopping the How of 
blood. At times it may l»e possible to see and grasp the bleeding vessel through 
the wound with forceps and to tie it, or it may be included in some variety of 
suture ligature which surrounds it and at the same time grasps enough of the 
tonsillar stump to prevent its slipping. Pressure with the finger or pads, and 
combined pressure from both within and without the mouth, by means of a 
special instrument mado for this purpose, have all been used with good effect in 
controlling alarming postoperative hemorrhages from the tonsil. It is well to 
romember that postoperative bleeding after the removal of tonsils and adenoids 
may occasionally proceed from the posterior pharyngeal wall and lie duo to the 
presence of a tag of partially removed soft adenoid. In these cases a sweep of 
the finger will often discover nnd remove this tag and promptly stop the hemor¬ 
rhage. 

When, in spite of various measures, the bleeding still continues, as may be the 
case where the tonsillar base is sloughy and cannot support a ligature, and when 
pressure has been tried and failed to control the recurring loss of blood, the final 
resource left to the surgeon is ligation of the external carotid artery. Extreme re¬ 
luctance to take this step has perhaps occasionally led to needless sacrifice of life, 
although the too long postponement of the operation and its execution finally, under 
the most unfavorable conditions for the pntient, may lead to equally bad results. 

The operation of ligation of the carotid needs no special description here as 
it is dealt with in a separate chapter. The question of the choice of an anes¬ 
thetic, however, may bo of great' importance under these conditions, nnd should 
lie based on careful judgment as to the needs of the case in hand. The same is 
true of the necessity or expediency of blood transfusion or of saline infusion 
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preceding the operation in these cases. One or the other is quite apt to hi* 
necessary, and it is well to reinemlicr that the subcutaneous injection of normal 
sterile salt solution, which can generally lie quickly obtained anywhere, is often 
a saving measure and has many times demonstrated its usefulness. 

Control of Hemorrhage Following Removal of the Tongne. Postoperative 
o|a*ratioiis for the control of severe hemorrhage following removal of the tongue 
for carcinoma are of occasional occurrence. When’ a traction ligature has lieeu 
left in place so that the stump of the tongue may lie pulled forward, the bleed¬ 
ing point may often be easily seen and secured In-fore much blood is lost. If 
then; is no such ligature the tiugcr hooked around the stump of the tongue will 
serve in the emergency to pull it forward into view, and allow the hh-eding ves¬ 
sel to lx- caught and tii-d. I.igation of the lingual or external carotid may Is- 
necessary under these conditions, when- the stump of the tongue is too soft to 
hold u forceps or ligature. but tcui]>oriiry lu-mosta-is at least may generally la; 
secured by pulling forward the base as alsive deserils-d, even if the ligation in 
continuity of the other vessels is dmued expt-dient. Local application of a 
solution of cocuin to the pharynx will greatly simplify this proccdun-. 

POSTOPERATIVE OPERATIONS IN THE NECK 

After operations in the neck, the occurrence of hemorrhap-. infection, or 
pn-ssnro obstruction of the larynx may call for prompt measures of relief. 

Operation for Postoperative Hemorrhage.- Postoperative hemorrhap 1 muy 
lu-cessitate the re-opening of the wound and securing the bleeding vessel. In 
true second ary hemorrhage, such as may occur iu infected fields, flic problem is 
not always so simple, as tin- tissues art- soft and hold a ligature with difliculty. 
Some form of suture ligatures such as the umslrrhuiiifs knot, is generally effec¬ 
tive, however, although occasionally a main'arterial trunk may require liga 
tion to control the hh-eding. 

Secondary hemorrhage after the operation of ligation of the enrotid or siib- 
elavinn artery in the ease of aneurysm of one or the other of these vessels, for 
example, may ta-etir from the cutting through of the aseptic lipiture, but this 
accident is fortunately quite rare. When it docs occur, the field must bo well 
exposed by opening the wound and applying the ligature higher up, temporary 
hemostasis having in the mean time been secured hv firm pressure by the finger 
or a pad thrust into the wound and held then; until preparations for proximal 
ligation of the bleeding artery can be made. In practice, this is sometimes im¬ 
possible when the bleeding is sudden and overwhelming. 

Postoperative infections in the neck are perhaps more common than and fully as 
important as postoperative hemorrhage. It is veiy essential to recognise early tho pres¬ 
ence of spreading wound infections along the planes of tho deep oerviosl fascia and to 
appreciate also the importance of the early relief of tension, by promptly re-opening 
and draining the wound, and where the process is rapidly extending, the necessity 
of making free snd deep incisions, to prevent the extension of the cellulitis to tho 
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mediastinum and the involvement of the larynx. Repeated deep incisions may be 
necessary to prevent fatal damage. 

It is amazing to think how wholly inadequate arc the incisions which are some¬ 
times mndc for the relief of some of the cases of deep cervicul cellulitis, with wliat 
apparent reluctance they urc sometimes resorted to, and how much reliance seems 
often to la; placed upon the efficiency of some advertised scrums and vaccines of more 
than doubtful value. 

A considerable experience, extending over many years in the surgical service 
of a largo general hospital, has led mo to the firm conviction that there is still 
much need of urging the truth of the ancient surgical maxim, “Ubi pus, ibi 
cvacua,” and of deploring the present tendency in some quarters to rely upon 
the use of some of the quite unreliable serums and vaccines, in the face of con¬ 
ditions which would seem sufficiently obvious to suggest the free use of the 
sculpc! and the drain. It is quite remarkable how many of these cases are lost 
for the lack of npplicatiou of sound principles of treatment in the earlier 
stuges. 

For example, a man recently applied for treatment at the hospital for an extensive, 
spreading, deep cellulitis of the nock, following a tonsillar infection. His whole neck 
was brawny, ml, and painful, the patient was evidently septic, nnd his condition very 
]smr. His previous treatment had apparently consisted in the making of 1 small 
incision in the upper part of the side of the neck and in the use of a commercial 
scrum of vaunted efficiency. 

In spite of very extensive and deep incisions, which revealed the presence of pus 
everywhere, the patient suceumlM<d to septicemia in a few days, a tracheotomy having 
Ixfii done in the meantime to prevent asphyxia. Deep cervical cellulitis, therefore, 
postoperative or secondary to local or more distant points of infection, should be recog¬ 
nized early und treated ns u dangerous condition. 

After the operation of laryngectomy, deep spreading cervical cellulitis may 
involve the anterior mediastinum nnd lead to a fatal result. Its prevention 
may sometimes be offoctcd by adopting the method of (’rile, who proposed doing 
laryngectomy in 2 stages, at the first operation freeing the larynx and packing 
tho surrounding wound with iodoform gauze for a few days, to establish the 
formation of a resistant wall of granulations, and then proceeding to extirpate 
the larynx at the second operation, with little fear of infection of tho deeper 
planes of the neck. 

Sauerhrueh has recommended opening and draining extension abscesses in 
the anterior mediastinum hv trephining through the sternum. 

Helm recommends splitting the sternum to secure an approach to this field 
for tho same purposo. 

Laryngotomy or tracheotomy may become suddenly urgent in any case of deep 
spreading cellulitis of the neck, especially in the form known as Ludwig’s angina, 
which spreads from the floor of the mouth. The operation is essentially an emergency 
one under these conditions, and must often be done without previous preparation, 
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although it is the rule in these cases, in hospital practice, to have the instruments at 
hand in view of the possible emergency. 

The operation may often have to Ik* done without an anesthetic and not 
infrequently in the sitting posture', as the patient is in great distress and cannot, 
lio down. The quiekest way to the admission of air to the sufferer's lungs, 
under these conditions, is to make an opening through the cricothyroid mem¬ 
brane and hold it open with the handle of the scul|M-l. for example, until some 
form of tubo can bo found and introduced. 


A warning against opening through the thyrohyoid nicmhruiic nlaivc the vocal 
(fords may seem unnecessary in this connection, hut this 1ms been done inadvertently 
many times in the excitement of the emergency and. of course, without any relief to 
the patient 


A proper incision and an ojtcning into the trachea are readily exicutcd, 
even with a penknife, if the operator keeps his head during this most distressing 
occurrence. 

Postoperative plastic operations for tin* relief of contractions in the neck, 
following perhapa sloughing after pritmiry operations of various kinds, may 
occasionally be necessary. The Z-shaped incision for the relict ol postoperative 
contractures in the neck am) axilla will serve as a familiar example id what may 
1ms done to relieve aomo of these eases. The operations tor the various cnutrac 
turcs in this region, which as a rule follow traumatisms or burns more fre 
ipicntly than operations, an* descrilied in a separate chapter. 

Operation for Thrombosis of the Internal Jugular Vein. When this occurs 
after an operation for tliromlstsis of the lateral sinus, ligation and removal of 
tho vein from the mastoid to its juiint. of junction with the miIm'Iio ian i* neers 
sarv. This, of course, ealls for an extensive dissection of the neck, the vein 
being removed from below upward after placing the hover limit tire la-low the 
clot and as close as practicable to the ]H)int of junction with the sula-liivian vein 
at the root of the neck. 


POSTOPERATIVE OPERATIONS UPON THE THORAX 

Operations for Postoperative Hemorrhage.— It occasionally liupftens, after an 
operation so common as excision of the rib for drainage of an empyema, that 
secondary hemorrhage occurs, which may be severe and even fatal in its results 
if not promptly recognized and stopped. Such hemorrhage, following the rule 
of true secondary hemorrhage in an infected field, usuall.' la-gins several da\s 
after the primary operation and may not at first Is- very considerable. 1 res- 
snre may sometimes be temporarily effectual, hut in some caws, in spite of 
pressure packs which are so firmly placed that they distn-ss the patient very 
much, blood still escapes into the cavity of the pleura, and tho patient soon shows 
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the effects of hemorrhage. That is to say, the extent of the hemorrhage may be 
partly concealed for a time and the dressings show only moderate bleeding, when 
in reality a large amount of blood may hare escaped into the chest, hemor¬ 
rhage in an infected field of this character usually recurs and the patient will 
lose a great amount of blood unless prompt means are adopted to stop it. Sharp 
hemorrhage following the removal of the pressure packing should be sufficient 
notice to avoid further delay. This warning is frequently neglected and the 
patient comes to a dangerous condition from which it is not always easy to 
rescue him. 

The only effectual way to deal with these cases is to expose and tie the bleed¬ 
ing vessel. This generally necessitates an extension of the original incision 
along the rib and possibly a wider removal of the bone, in order to place the 
ligaturo about the artery. 

Secondary Operations for the Revision of Old Empyema Cavities.—In cases 
where the lung is held firmly down by adhesions and is unable to expand, the 
operation of decortication, us proposed by Delorme, or some of the modifications 
of this method may bo used. Scoring the pulmonary pleura by cross incisions 
will frequently suffice and in small cavities is much simpler and often entirely 
effectual in securing tho expansion of the lung. 

Where the lung is completely collapsed aud cannot expand, wide excisions 
of tho ribs and chest wall, after tho method of Keltcdc, may be necessary in 
order to obliterate the deud space. These operations are described elsewhere in 
detail. Secondary ojjcration for tho removal of a carious rib is occasionally 
necessary after drainage of an empyema. This presents no special difficulties. 

Seoondary operations for earious ribs underlying tuberculous abscesses of 
the cbost wall and overlooked at the time of the primary operation, from the 
fact that such abscess may he at some distance from the bone focus of infection 
aud connected with it by a devious sinus which is easily missed, form a class 
of operations of considerable importance and some difficulty. For example, a 
long sinus may extend from the th»or of one of these cold abscesses of the front 
or back of the chest, pass up behind the rib exposed, which is not infected, and 
lead to a rib or ribs above or below' or to tho transverse process of one of the 
dorsal vertebrae. The following out of one or more of these sinuses until the 
primary focus of the trouble is reached may necessitate long incisions and a 
very careful search. Tn some of these cases repeated operations have to be 
done. 

Postoperative operations for the drainage of encapsulated collections of pus 
during the drainage of an empyema present no great difficulties after the pus 
collection has been located by the needle, although some of these collections may 
be quito difficult to locate. 

Seoondary operations for tho relief of lymph stasis of the upper extremity 
following the radical removal of the breast and axillary contents for carcinoma, 
are occasionally done but with very variable success. Handley’s operation, 
wbicb consists in the introduction of sterile threads of tubular silk from the 
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root of the neck down along the subcutaneous tissues of the arm in an attempt 
to form artificial lymph channels which will re-estiibliah the lymphatic circu¬ 
lation. which has been obstructed by the operation, has not proven permanently 
successful. 

Another method, described at length in the ('riitnilbloH fiir (' hiruryir . 
1012, seems to give greater promise. This operation, in brief, is similar to 
the one which has been successfully performed in elephantiasis of the lower 
extremity. It consists in transplanting strips of fascia from the superficial to 
the deeper planes of the arm bv lending them down through the deep layer of 
muscles or fixing the free ends in holes bored in the (tone, thus establishing a 
connection between the superficial and deeper planes of connective tissue. 


POSTOPERATIVE ABDOMINAL OPERATIONS 

Secondary operations are frequently necessary after primary laparotomy, 
partly because of the complex nature of the abdominal contents and partly 
bccnusc of the fact that incomplete abdominal u|icrutinuR are often necessitated 
by the nature of the ease*. 

Secondary Suture of Abdominal Wounds. —Secondary suture of alwlomiual 
wounds constitutes liu operation of considerable importance and requires caret 
and judgment, Carelessly sutured o|M*ruiiou wounds, the use of improper 
suture material, too early removal of the sutures, hemorrhage, infection, in¬ 
creased intra-abilominul tension from distention, retching and vomiting, weak¬ 
ness and euiaeintiou in carcinoma - ull or any of these factors may contribute 
to the causation of re-opened wounds of the ahdominnl wall. 

Secondary closure of infected open nbdomitiul wounds may Is* attempted 
when the wound has become clean ami covered with healthy granulations, by 
strapping the granulating surfaces tightly together with sterile ndhesivo plaster 
or by tlirough-and-through sutures of silkworm-gut, silver win*, or catgut, 
according to the preference of the operator. 

As a general rule, however, it is better to bring the peritoneal edges together 
carefully in these cases, fortifying the suture line with through-and-through 
tension sutures, and to close the remainder of the wound by layers. 

Ruptured primary union in abdominal operation wounds may occur, and 
prolapse of the intestines follow*. Prompt recognition of this accident is neces¬ 
sary. 

A general anesthetic may he advisable for tho effective repair of these cases, 
although local anesthesia with novocain may suffice. The prolapsed intestines 
should be carefully washed with a warm saline fluid, soft adhesions being sepa¬ 
rated and any foreign particles removed from their surface, and then care¬ 
fully-replaced within the abdomen; if possible, the omentum should bn drawn 
down over them. Tho abdominal wound should then be repaired by careful 
layer suture. This, in some cases, is an easy procedure and it can bo accom- 
UA 
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plished in most cases tinder ether anesthesia without very great difficulty, un¬ 
less the intestines are greatly distended and the abdominal wall thereby made 
too tense for comfortable closure. Under such circumstances, it might be 
proper to reduce the tension by aspirating one or more of the intestinal coils, 
observing of course the greatest care not to infect the field of operation with 
intestinal contents. 

Bepair of Postoperative Ventral Hernia. —Ventral hernia is a not uncommon 
Bcquonco to a laparotomy. The repair of such hernia* is frequently difficult and 
sometimes well-nigh impossible. The adoption of the principle of the musculo- 
aponeurotic overlap to the repair of these troublesome cases, however, has made 
them a promising field of effort for the surgeon, who may feel reasonably cer¬ 
tain of securing permanently satisfactory results in most cases by the use of 
this method of overlapping flaps, which has given such brilliant results in the 
repair of lurge umbilical hernia*. For details of these operations the reader is 
referred to the proper chapter (Vol. IV, (’hap. I). 

Secondary Operation for Postoperative Abdominal Hemorrhage. —This must be 
dealt with by vnrious secondary operations according to its situation and the 
needs of tho individual case. Secondary hemorrhage from the pelvic cavity, 
following tho removal of tho uterus or the adnexa, requires prompt attention in 
order to save the patient. Rc-opeuing of the abdominal wound should be done 
as soon as suspicion of Berious hemorrhage arises, and the bleeding point should 
bo sought for and tied. Temporary measures to prevent the further loss of 
blood, Btich as pressure over the abdominal aorta by the linger or by the use of 
Momberg’s belt, inay be of life-saving importance. Preliminary infusion of 
sterile normal salt solution or direct or indirect blood transfusion may be ur¬ 
gently called for. Prompt measures and well-directed effort an* essential to 
success in theso cases. 

Postoperative hemorrhage into the alimentary tract after appendectomy, 
from tho inverted and bleeding stump of the appendix, hemorrhage following 
gastroenterostomy, from the suture line of the anastomosis, hemorrhage into 
the cavity of tho rectum following operations for hemorrhoids or tumor, or 
homorrhage from n gastric ulcer or a duodenal ulcer after gastro-enterostomy 
may occur and demand a secondary operation for its relief. Some of these 
cases present the most complicated problems for the surgeon to solve, and suc¬ 
cess or failure depends largely on his skill and judgment. 

Postoperative hemorrhage after appendectomy, ns evidenced by tarry stools 
or by the prosenco of large quantities of blood, may call for the re-opening of 
tho abdominal wound and securing tho bleeding vessel in tho appendiceal stump. 

Postoperative hemorrhage after gastro-enterostomy from a bleeding vessel 
along the suture lino of the anastomosis may be of sufficient importance to call 
for re-opening of the abdominal wound and searching for and ligating the 
bleeding vessel. Secondary hemorrhage from an ulcer of the stomach after 
gastro-enterostomy is of occasional occurrence and may call for operation. 
Rovsing recommends exploration of the interior of the stomach by means of 
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gustroduodciioscopv ami an attempt to locate the blooding point and dotorinino 
the necessity of a secondary o|H‘ration. Bleeding into the interior of the stom- 
aeh under tin* conditions just referred to may present a serious problem and 
one not always easy of solution. If, after the usual means are exhausted, the 
hemorrhage eon tin no and threatens the patient's life, it may be proper to re¬ 
open the abdominal wound, make an incision through the anterior wall of the 
stomach, and endeavor to locate the hh'cding ulcer and if possible excise it, or, 
in the case of a bleeding point in the mucosa, to pass a suture lieucuth it, and try 
in this manner to control the loss of blood. Such exploratory gastrostomy is 
descrilied elsewhere. 

Hemorrhage from the duodenum, nvnrring after gastro-enterostomy, may 
demand p\ lorie exclusion by suture, excision, or other means suited to the exig¬ 
encies of the case. Brewer recommends the list* of a pressure baud of nluiui- 
11 mu passed around the pylorus. 

Postoperative Operations for Abdominal Sepsis. I’ostojieriitive operations 
may lie necessary for the rcxisioii of drainage of uu existing abscess or for tho 
drainage of residual intra|>eritoneal abscesses which may occur after o|tcrntioim 
for ap|ieiidicitis with spreading suppurative jieritonitis. As such uhaccsscH may 
lie in the pelvis, the left iliac or the suhphreiiic region, or in the right, or left 
think, or elsewhere, their location la-coines nivossnrv liefnre they can lie success¬ 
fully approached and drained. 

Secondary operations of various kinds are luvcssurv under these circum¬ 
stances and will he found dcserils-d under the o|ierntions for siihplireuie, 
|M>rinephrie. lumbar and intra-abdominal abscesses and will not Is* given de¬ 
tailed description here. 

A personal case may best serve to illustrate the difficulties encountered in this class 
of cases. A patient was <<|h rnUd upon for gangrenous iippcndicitis with fibriuo- 
piiruh-ut peritonitis. Jh-r early ■ ■nuvalcwcticc was markcil hy tin- necessity of drain¬ 
ing several pus collect ions in tin- ueighUirlmod of the appendiceal held, mid hy slow 
and iin|>orfoot recovery. Several weeks after the primary o(*Tation she was seized 
with severe alslomimil pain and constipation which was thought to denote ail acute 
obstruction of the intestines. She recovered under the use of eui-miis mid was sent 
home, only to return several week* later with a painful mnas in the left hy|sichondriae 
region, with fever and considerable depression. A diagnosis of so-oudary abdominal 
abscess was made, and a laparotomy was done over the site of the mass. This re¬ 
vealed n large abscess, well encapsulated hy the omentum and the adjacent coils of 
small intestine and situated dose to the region of tic splenic flexure of tint colon. 
Drainage in this case was entirely effectual, mid rapid and complete recovery of health 
followed. 

Secondary eollcrtions of pus in the immediate nciglilmrliood of the stump of 
the appendix may sometimes lie opened bv thrusting flic finger into the depths 
of tlu? wound. For nliscesses more remote from the field of wound drainage, 
however, secondary incision over the site of the eollection is better surgery. 
Thus, for some of the pelvic abscesses following suppurative appendicitis, a low 
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median incision may offer a safer and better approach than the wound, where 
considerable damage may unwittingly be inflicted. 

Secondary abscesses in the ciildesac of Douglas are sometimes drained 
tlirough a vaginal incision or even through a rectal puncture. 

Secondary laparotomy is sometimes necessary for the relief of a persistent 
sinus following incomplete operation for adherent cyst of the ovary. . At the 
primary operation the patient's condition has allowed (icrhaps only partial ex¬ 
cision of the cyst and stitching of the remainder of its wall around a drainage 
tube. Shrinkage theu follows until finally only a small mass is left which will 
have to lie removed at a secondary o{>cratinn in order to close the sinus which is 
apt to persist. 

Secondary Operations for Aonte Pancreatitis. —When an anterior incision 
into the lesser sac of peritoneum affords insufficient drainage, a secondary open¬ 
ing through tho loft loin may bo necessary. Such an incision, in fact, should 
generally lie employed together with tho anterior one at tho time of the pri¬ 
mary operation in cases of extensive fat necrosis, if the patient's condition will 
pormit. As tho drainuge in these cuscs keeps up for a long time, the openings 
should lie free and care taken to prevent any long-continued pressure of drain¬ 
age tulics against udjaccut vessels or hollow viscera in the ucighliorhood. 

Secondary operation for Into perforation of tho stomach was necessary in 
a rather unique personal case of acute pancreatitis and was followed by re¬ 
covery. 

Secondary Operations for the Beoovery of Foreign Bodies. —Secondary o]iera- 
tions for the recovery of foreign bodies, pads, instruments, etc., left behind at 
o]>crntion, are still occasionally necessary. 

Ke-upeniug of tho abdominal wound and removal of a sterile pad which lies 
just beneath tho parietal peritoneum may lie easily and quickly done. When, 
however, a pad is overlooked and remains in the depths of the wound after the 
removal of a gangrenous appendix, for example, persistent suppuration should 
give rise to tho suspicion of such au accident and a search made for the 
offending foreign body. Forceps or scissors left behind at operation may 
become encapsulated and finally perforate into the intestine and lie dis¬ 
charged or removed or they may lead to the most serious complications, such 
as secondary abscesses, obstruction, or various obscure postoperative condi¬ 
tions never fully understood until at some later operation the cause is at once 
revealed. 

It will lio seen, therefore, that tho secondary operations for the removal of 
the various foreign bodies left behind at operation or lost subsequently in tho 
abdominal cavity, tho bladder, the gall-bladder, or the thoracic cavity, or in any 
deep wound cavity, are of various degrees of severity and extent. If the diag¬ 
nosis can be made early, much suffering and danger may be avoided both to 
tho patient and to tho reputation of the surgeon. 

Tho X-ray may lie most useful in revealing the presence of lost instruments 
or drainage tubes, for example, whether in the chest, the abdomen, or else- 
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where, aud, by determining the exact location of the same, mimv simplify the 
operation for their removal. 

The careful observance of the rules given elsewhere for the prevention of 
these unhappy accidents is the only way of ensuring their non-occurrence. 

Secondary Operations for Postoperative Ileus. Postoperative ileus due to 
jNireais of the intestinal wall alone or to kinks and adhesions with peristalsis 
insniiieient to overcome it. niuv lie a fatal eoinplieation following laparotomy. 
In the paralytic variety, it may la* temjmrary, easily yielding to enemata and 
gastric lavage, or it may persist in spite of milder measures and seriously 
jeopardize the life of the patient. I'mler these conditions it is well to remem¬ 
ber the good effects of a timely enteroatoiny. 

This o]M‘ration is a simple one and may often lie a life-saving measure if not 
]>ostponcd too lute. I'mler local nhcsthcHia. the wound may he partly reopened 
or a short new incision made, through which a coil of distended intestine may 
easily Is* reached aud a tuts- inserted into it. Sometimes, if the presenting gut 
is very tense, it may lie well to puncture it with a suitable needle to allow the 
esca|»e of gas liefore inserting the tula*. The tula- is then invaginated into tho 
lumen of the intestine by infolding the serous surfaces after Kader's method, 
to prevent soiling of the wound from leakage, and the intestinal contents are 
allowed to e*cH|tc into u suitable vessel. Kuterostomy should Ih* done in these 
eases by the end of the third day or possibly as late as the fourth day of the 
olistructiou, according to f. II. Mayo, to insure a successful outcome. The (Ifill 
day and later will often prove too late. If the patients survive for til hours 
after this procedure, many of them will recover. Some of them require no 
further o|icrutiou. and any who may will soon pcrthil. of such an operation for 
the division of hands or straightening out of an adherent kinked loop of gut 
with comparative safety, by reason of their improved condition. If the opened 
loop of intestine should prove to lie jejunum, it will lie necessary to supply extra 
fluids by rectum. If the o|M>ning is low down in the ileum, sutlicicut nourish¬ 
ment is readily absorlied. The enterostomy fistula, as a rule, readily closes on 
the removal of the tube; if for any reason it should not, it, may lie easily re¬ 
paired. 

Where the oimtruction is in the large bowel, an appcudicontomy will servo 
to tide over a period of temporary obstruction, acting as a sort of safety valve 
for the escape of gas and fluids, or, if this is not feasible, the introduction of a 
tube into the cecum will serve equally well. 

In cases of mechanical obstruction arising several days after a primary 
laparotomy for a suppurative appendicitis, curly operation is imperative and 
frequently successful. Through a median incision a search is made for the 
obstructing band or adhesion. The band is divided nr the adhesion separated, 
and circulation of the intestinal contents promptly restored. 

Early recognition of this serious condition and early operation for its relief 
are the essentials for a successful outcome, granting, of course, tiiat the cast? is 
in competent hands. The operation is described in detail elsewhere. 
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Secondary operations for the removal of an appendix which was not re¬ 
moved primarily become less frequent as the surgeon develops his sense of 
touch and the ability to find and remove the offending organ at the time of the 
original operation. 

Abscesses about the buried stump of an appendix are sometimes the cause 
of profound sepsis, although such an abscess may bo quite small and well en¬ 
capsulated. In a case of this sort in which the appendix hud been removed 
and the stump tied and buried, there waB no mass to be felt and only by careful 
search was it uncovered and successfully drained. 

Operation for Fecal Fistula. —Fecal fistula 1 after operations upon the appen¬ 
dix, in which the organ has Ik*c*i* removed, licing, ns a rule, deeply buried, are 
prone to close after the lapse of a few days or weeks. Where the ap|>endix has 
not l>eon removed, however, they gcnirrally persist, and removal of the appendix 
with closure of the stump is generally effectual. This operation presents some 
difliculticH on account of numerous adhesions, but may he readily accomplished 
with ordinary enro. 

Fistulte from pressure of the drainago tube on the wall of the gut are occa¬ 
sionally seen. These nro repaired by exposuro of the gut, paring of the edges, 
and proper suturing. Where the damage to the gut wall is too extensive, resec¬ 
tion with lateral or eml-to-cud anastomosis may be called for. 

Intestinal fistula 1 , whether accidental or intentionally established, are to be 
treated by local suture or resection or by lateral anastomosis through a separatp 
opening. 

Operation for Gastric Fistula.- - In the operation of gastrostomy, a fistula 
is established for the purpose of feeding the patient. If the mucous edges of 
such u fistula are sutured directly to the skin edges of the wound, as in the older 
operations, the fistula has no tendency to close. I’nder such conditions its 
closure is to bo effected by exposure of the openiug in the stomach, freeing it 
from the skin, paring off the excess of mucosa, and suturing the opening in 
tho stomach by a double row of sutures and dropping the organ hack into 
place. As all the modern operations of gastrostomy, such as Kador’s, 
WitzePs and others, aim to establish a funnel-shaped or oblique tract 
bounded by peritoneal surfaces, the fistula tends to close rapidly upon tho 
removal of tho tube. 

Operation for Duodenal Fistula. —As patients with duodenal fistula rapidly 
succumb to starvation from the rapid escape of stomach contents, and as repairs 
of such fistuUc by tho usual methods have been proven ineffectual, these cases 
should bo treated by pyloric occlusion and posterior gnstro-enterostoniy. as first 
suggested by Herg in 1003. 

Moynihnn describes at length the treatment of these rare cases. 

Operation for Biliary Fiatnla. —In the older methods of cholecystostomy, 
where tho edges of the opening in the gall-bladder were stitched to the skin, 
these fistula* were of much more frequent occurrence. The modem method 
of draining tho gall-bladder by means of a tube invaginated into the opening in 
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Buck manner as to bring tbc peritoneal surfaces into contact furnishes few canes 
calling for treatment. 

Occasionally an overlooked stone or u pledget of gauze or cotton keeps open 
a fistula which jiersists until the stone or foreign body is removed. 

Cases of hydrops of the gall-bladder, treated l»v cholecyst ostomy, furnish a 
small ipiota of eases of jversistent tistula. These an* host treated by removal of 
the gall-bladder when such an ojieration is practical. 

Kopair of biliary tistula* due to error in technic in the primary drainage 
operation may Ik* easily accomplished by paring the edges and careful suture. 
All tiles** o|H*ratious are dcserilied in detuil elsewhcn*. 

Secondary operations for the relief of the so-culled "vicious circle*' follow¬ 
ing gastroenterostomy may consist in the revision of the original operation, 
closing the old anastomosis and making a new one at a more dependent situa¬ 
tion, or in )M*rformiii!r a pyloric occlusion, or doing uu entero anastomosis be¬ 
tween the ulTcrcnt ami efferent loops of the jejunum. 

Operation for Ureteral Fitful®. Accidental wounds of the ureter during 
the operation of hysterectomy or excision of carcinoma of the rectum, etc., may 
occasionally Is* followed by ureteral tistula*. The various o|H*ratious for tlm 
plastic repair of tistula* of this character, together with the o|M*ration of nephrec¬ 
tomy or implantation of the ureters into the rectum, etc., are dcsc{ilH*d at length 
in the cha|>ter devoted to the consideration of these subjects. 

, Operation for Vesical Fistula.- Fistula* of the bladder opening upon tlm 
surface of the abdomen are generally easily dosed by paring the edges and 
proper suture. The ojM*rations for rectovesical, vesicovaginal, and vesico- 
urctcro-utcrovaginal tistula* are clulmruto ptwcdiirca dcserilied at length clso- 
whorc. 

Secondary Operations upon the Kidney.- After nephrotomy for stone or 
other condition of tin* kidney, severe hemorrhage may occur and ncccssitatii 
prompt measures for its relief. Kivuudury nephrectomy is often umsHiiry 
under these conditions if re suture of the kidney fails to control the bleeding. 
Ab the patient's condition is often very poor under these circumstances, tlm 
ipiestion of using paravertebral or spinal anesthesia may arise. 

Secondary nephrectomy. after primury nephrotomy for drainage in pyone¬ 
phrosis, often presents considerable difficulty. Isith on account, of the wretched 
condition of the patient and the local conditions resulting from prolonged mip- 
puration in and around the kidney. The, tirlmie of the various procedures 
is gone into thoroughly in the chapter devoted to the consideration of this 
subject. 

Secondary nephrectomy for division of the ureter not recognized at tlm timo 
of primary operation may occasionally la* necessary. 

Implantation of the injured ureter into the bladder may sometimes be feasi¬ 
ble as a secondary operation. 
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POSTOPERATIVE OPERATIONS UPON THE EXTREMITIES 

Secondary operations for postoperative hemorrhage, sepsis, or obstruction to 
circulation, follow the general rules already given. Hemorrhage is to be con¬ 
trolled by pressure or ligation; infection is to be dealt with by relaxing tension 
and providing free drainage, either by revision of the wound, by the making of 
extra incisions, or, in extreme cases, by amputation of the extremity. 

Re-suture of infected wounds which have become clean, granulating wounds 
is frequently advisable and presents no special difficulties. 

The removal of foreign bodies, drainage tubes, etc., after operations in tho 
axilla and elsewhere may occasionally bo necessary. 

Revision of drainage in compound fractures following failure to secure rela¬ 
tive asepsis, or to maintain it, consists generally in placing extra incisions to 
favor freer drainage, or, in tho event of their failure and the development of 
gouoral sepsis, amputation muy bo culled for. 

Secondary operations for the removal of metallic plates used to secure end- 
to-end apposition in the treatment of simple fracture of the long bones may be 
nocessary for various reasons not to Ik? discussed here. The ojieration, often a 
late secondary procedure, consists in removing the loosened plate through a 
proper incision and presents no special difficulty. 

Secondary operations suoh as autoplastic bone grafting for non-union, fol¬ 
lowing plating in simple fractures, will lie described elsewhere. 

Secondary operation of ligation of the internal iliac artery for uncontrollable 
secondary homorrhago in the glutcnl region has been occasionally necessary. 

Patching the femoral vein, after Carrel’s method, mid repair of loss of 
substance in the femoral artery, by using a portion of the saphenous vein to fill 
tho gap, as well as the operations for the suture of wounded vessels which for 
various reasons it may be best not to ligutc, are described at length in another 
chapter. Secondary suture of nerves accidentally injured ut operation is also 
described elsewhere. 

Secondary plaatio operation* for tho relief of contractures following in- 
oiaious for the drainugo of abscesses on the flexor side of joints follow tho rules 
already given, each case to bo treated upon its own indications. 

Secondary amputation following divisiou of tho popliteal artery in excision 
of the knee-joint is occasionally necessary, as it may lie after accidental wounds 
and ligation of tho common femoral vessels during the operation for the radical 
euro of inguinal hernia. Tho development of arterial suture and vessel graft¬ 
ing and patching opens up a broad field for conservative work in some of these 
oases. 
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HONK ANl> JOINT Sl'HOKUT 
Kum llmumr Ai.iikk 

INTRODUCTION 

The |Mist few years lias lieen a most eventful pcriml in the development nf 
Imuic and joint surgery. An inijHiriant feature nf this advaiieement has been 
the introduction of the electric motor, with its various atlaeliinents, as a means 
of moulding ami diuping Immic aeeurately ami sjimlily in its widening liehl of 
application. I have found this instrument with my attaehmenls indispensable 
in a large prn|mrtion of Isme work, sueh as applied in: 

l. Pott's disease. 

The shaping of the dowel and inlay graft for uuunited fraetures. 

d. The trimming and projier shaping of fragments to insure lietter pnai* 
tinn and approximation. 

4. The Isme wedge graft for the enrreetion of deformity and faulty bal¬ 
ance. 

fl. The accurate shaping of hone to till defects, congenital or acquired. 

0. All purposes of drilling Isme. 

In all of the above ojieratinns the east* and accuracy of application of 
the motor outfit far supersede all hand instruments for doiug similar work. 


POTT *8 DISEASE 

SYOmnO TBBATKENT 

It is always essential in this condition, as well as in all tobereuloni eases, 
that the patient lie placed under the liest hygienic surroundings, and that 
a strict regime of life lie maintained suitable for tuberculous patients in 
general, the chief essentials lieing fresh air, sunlight, forced feeding, and 
general reel. 

100 
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MECHANICAL TREATMENT 

In order to better understand the fundamental mechanical principle involved in 
the treatment of tuberculosis of the spine, it must be appreciated that the disease is 
wholly in the vertebral bodies, and that the progress of the condition is that of a crush¬ 
ing and destruction of this part of the vertebra. This is caused not only by the super¬ 
incumbent weir/lil of the body alsivn the point of disease, but also in a large measure 
by muscle spasm and constant respirator}/ motion. The last factor is more potent in 
tho dorsal region, but its influence is considerable in any region of the spine. 

From this standpoint, it is evident that the mechanical conditions for effective 
splint support are unfavorable in any region of the spine, and it is apparent, also, that 
tho conditions arc more favorable in sonic parts than in others, i. e., the splint is more 
efficient in the lower dorsal and upper lumbar regions on account of the focus of dis¬ 
ease being in the central portion of the spine, thus affording a maximum of leverage 
above and below. 

Tho opposite condition is found in tho upper dorsal region, where the 
leverage above is short, and the superincumbent weight of head and shoulders, 
togethor with tho physiological curve, favors an anteroposterior kyphosis. Tho 
poor loverago below tho focus of discaso is even moro marked in tho last few 
lumbar vertebra*. 

With the disease in tbeso regions, horizontal fixation is the most efficient, 
conservative treatment. 

Horixontal Fixation.—An effeetivo and convenient horizontal support is 
tho Bradford-Whitman gas pipe frame. This is a rectangular frame, a foot 
and a half longor than the patient, and in width equal to tlu* intra-axillary 
distance. Over this frame a cover of strong canvas is stretched hv means of 
corsot laces on its under surface. The canvas can bo made in -J sections with 
an interval botwcon to allow for the bed-pun. Two felt pads about 7 in. long 
and % in. thick aro sewed to the canvas to prevent excoriation by raising tip of 
kyphosis of pressure. The patient is held in place by a front piece or apron, 
secured to the sides of the frame by straps and buckles. As soon as he becomes 
accustomed to the restraint, the byperextension of the spine is increased from 
time to time by bending the frame upward lieneatb the kypbos. This tends to 
separate the vertebral bodies, relieving them partially for the time being from 
friction and pressure. 

The pationt is kept constantly upon this frame, the clothing, in cases of 
children, being made large enough to include the apparatus, thus assuring 
better fixation. The patient should be removed once a day, inspected, bathed 
with alcohol. And powdered with talcum, or stearate of zinc, etc., after which 
the apparatus is reapplied. 

In disease of the cervical region and acute cases of the upper dorsal trac¬ 
tion by means of a Sayre halter and sling is desirable to give greater fixation 
and hyperextension. This halter is attached to a cross-bar at the upper end of 
the frame. 

Likewise, in cases of disease of the last lumbar vertebra, traction is made 
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on the limbs. In very acute eases a light pIaster-of-l*aris jacket or hack-brace 
may lie necessary to supplement the fixation of the frame for the relief of 
symptoms. 

l’uin and discomfort usually disappear within a few days after the patient 
is fixed on the frame. The treatment of all acute cases, if conservative treat¬ 
ment is to lie followed, should lie Itogun hy the iiiuuohili/.atioii of the patient, oil 
the horizontal frame. This is not an absolute fixation, but it is the most ctTcc- 
tive of any of the methods of conservative treatment, in that, so long as respira¬ 
tion continues, perfect fixation is not |>ossihlc by external means, lint then' an» 
individual oases where this d<s*s not apply, and pain persists in spite of the 
recumbent treatment. 

lfceiiinlsoit fixation, however, is not a complete method in that sooner or 
later some ambulatory fixation Itocnmes ucccssnry. in the form of either plaster* 
of-Paris jacket or a brace. 

The duration of the frame treatment varies from •! mouths to *2 years. The 
indications for discontinuance are relief of all symptoms and apparent arrest 
of the local disease, as indicated by physical examination and X ray findings, 
also the increased freedom of motion and restlessness of the patient when 
removed from the frame for s|mngiug. evidently fretful from long restricted 
confinement. It lsvomes advisable at this stage to change to ambulatory snp- 
pirt. 

Ambulatory Support. Ambulatory siip|Mirts are of 2 tyjies. the plastcr- 
of-l’nris jacket and the steel brace. The seh’ction of either of these depends 
upon a numls'i' of factors, chielly ( I i the individual experience of the surgeon, 
(2) the cooperative inclination and intelligence of the family, (:t) the age 
of the patient. Tin* plaster jacket is liest adapted for use in children of 
the jmor and ignorant class. Iicing less likely to Is* tampered with. As a 
rule, the brace is ls*st. suited to the adult and to children of intelligent fam¬ 
ilies. 

THE I’LAHTKR OF PAHIS JACKET. All that can Is* expected of the plaster 
jacket is to hold the spine in general alignment. It is a simple splint to tlm 
whole spine and only partially fixes the individual segments. Its etlicieney 
depends upon the accurate and smooth application over the body’s irregulari¬ 
ties, and upon its leverage alstve and below the diseased focus. It should bo 
applied with the spine held in the most favorable hyjierextoiidcd position, 
which, as a rule, is obtained by the Havre siis]M*nsion apparatus. 

After the skin is prepared by bathiug with alcohol and dusting with tal¬ 
cum powder, a seamless jersey shirt or stockinette is applied. This should 
be of sufficient length to allow for its ls*ing turned up to form an outer cover 
to the jacket. The patient is then placed upon a stool, and tlm halter of a 
Hayre suspension apparatus adjusted alsnit the head. The arms are extended 
above the head and grasp the suspending straps on either side. The patient is 
then suspended hy sufficient traction to raise the heeds off the stool. The 
anterior spines and the crests of ilia and sternum arc protected by piano felting. 
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The spinous processes of the kyphosis are protected by a strip of saddler’s 
felt placed on either side to protect them from chafing, and to allow greater 
pressure and fixation at the point of disease.- In adolescent and adult fe¬ 
males the breasts are protected by cotton, which may be removed later if there 
is undue pressure. No dinner pad is used except in thin adults. 

THE PLASTER BANDAGE,—The commercial, ready-made plastcr-of-Paris hund- 
BRO is very |>oor. To prepare suitable bumlugcs smooth, moderately dose meshed, un¬ 
sized crinoline is torn in proper widths, usually K yd. long and 5 in. wide; all loose 
threads arc removed from the edges, and the crinoline is then rolled loosely, so as to 
facilitate handling. A heap of the la-st and dryest dental plaster is placed on a table, 
the crinoline is drawn through the plaster, and the meshes are filled by rubbing the 
plaster in thoroughly with the hand us the bandage is being rolled loosely. The finished 
rolls are wrapped in tissue, plueed in a tightly covered tin can and kept in a dry place. 
If the plaster bandages are too slow in setting, they should Is- plueed in no oven of only 
moderate temperature, and thoroughly dried out tor several hours, when they are made 
reatly for use again. The bandages an- placed on end in u pail of water, the tempera¬ 
ture of which should vary with the dryness of the plaster and the length of time re¬ 
quired to apply each individual splint. Sims* the temperature of the water influences 
the setting of the plaster, warm water should lx* used in small and simple splints, while 
cooler water is indicated for larger and more complicated om*s in order to avoid lami¬ 
nation. No salt should be used to hasten the setting, ns it produces brittleness. The 
bandage should remain under water until bubbles cease to rise. The surplus water is 
then squeezed out by seizing an end of the hundugc in each hand and wringing until 
no water drips. The loose threads are then removed from the ends, and the bandage 
is ready. 

While the jacket is being applied, an assistant sits in front, holding the 
pationt’s thighs to prevent swaying and rotation. A second assistant, standing 
to the sido, mbs each layer of plaster bandage thoroughly as the turns are 
mado by the surgeon, who stands at the back of the patient, and nlso rubs in 
each layer thoroughly. 

Caro should ho taken that the jacket is made of uniform thickness through¬ 
out, 3/1(1 to 14 in. It should extend altove the sternal notch and below the 
anterior spines sufficiently to afford plenty of length for trimming. 

Before the plaster sets it is moulded so as to increase its leverage, and 
trimmed. 

The patient should be placed in a recumbent position for not less than 1 
hour after tho application of the jacket, in order to insure sufficient firmness 
before strain is brought to bear upon it by assuming tho erect posture. 

If the disease is abovo tho ninth dorsal vertebra, a jury-mast or head sup¬ 
port, incorporated in the plaster, is necessary to lengthen the leverage above 
the point of disease and aid in holding the spine in hyperextension. 

Modifications of .7ackkt. —The jacket may be changed to meet the vari¬ 
ous individual requirements—for instance, the plaster may be carried over the 
shoulders to secure more efficient hyperextension, or tho head may be included 
as a substitute for the jury-mast. One or both thighs may be included for 
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acute and painful disease low down or for psoaa spasm. A very efficient 
method is that of the inoditied t'alot, where a corrective jacket is worn in 
recumbency from 1 to 2 years, followed by the miVihiry style for all cases 
below the ninth dorsal vertebra, and the so-called grand style for all cases alaivo 
the ninth dorsal vertebra. In the hands of the author it has been found prefer 
able to use the American plaster-of Paris roll in applying this jacket, instead of 
the technic of application advised by t'alot. 

In applying the military and grand types of the t'alot, the Sayre sns- 
pcnsioii apparatus is used, excepting the leather halter. As a substitute, por¬ 
tions of in. mu.-din bandages have Itecn adjusted about. the chin and occiput, 
and held by means of large safety-pins, so as to lie easily removed. The mili¬ 
tary jacket is applied in a way very similar to the ordinary jacket, except, 
that the shoulders are padded and included in the plaster with a military collar 
above. The grand differs in that the head is hyperextended and held by in¬ 
cluding the chin and occiput. 

In the ease of either tyja* of jacket, a square window is made over the 
kvphos, sufficiently large to admit a layer of thick felt with a hole in tho 
center to relieve pressure on the spinous processes of the kvphos. This is 
placed in contact with the stockinette, and the corrective force ia established 
by forcing in layers of cotton, after which the square of plaster removed is 
fastened in place again, under pressure, by a few layers of plnster-of-Paris 
bandage. A large triangular window, with its a|icx upward, is made, in the 
front of the jacket in such a |sisitiou as to allow the spine to Is 1 forced forward 
at the level of the kyphosis. A constant corrective pressure is maintained 
hv removing the plaster window and adding to the cotton padding at intervals 
of weeks, as the kyphosis recedes. 

It should lie appreciated, however, that the correction thus ohtuined is most 
difficult to maintain, owing to an irreparable loss of sulmtuuce in the diseased 
vertebral bodies, and also as there is so little osteogenesis. 

Mechanical support can never ho removed without great apprehension 
of a relapse of the deformity or of the disease, and should Is; discarded with 
the greatest conservatism. It is in this particular, among others, that tho 
operative treatment is so much to bo preferred, in that bone support is quickly 
and directly supplied. 

THE spinal brace.— The other typo of spinal support recommended i> 
the spinal brace of Dr. C. E. Taylor, which consists of 2 steel parallel up¬ 
rights, \t, in. wide, gauge S to 12, one on each side of the spinous processes 
extending from buttocks to the seventh cervical vertebra. Pressure pads of 
ground cork or soft leather are adjusted on the under surface of the uprights. 
These allow greater pressure for fixation and correction of deformity at 
what is the fulcrum of the brace lever when the upper and lower ends are 
fixed to the shoulders and pelvis. To the lower ends of these uprights is 
fastened a pelvic hand of sheet steel, 1*4 to 2 in. wide, with average gunge 
18, and reaching from one iliac spine to the other. Opposite the second dorsal 
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vertebra 2 shoulder pieces of lighter metal extend over the shoulders to about 
tho middle of tho clavicle. These are padded and from their ends padded 
shoulder-straps aro continued around and under tho arms, and then buckled 
to the uprights at about tho level of tho angle of the scapula. Additional 
fixation is had by applying an apron covering tho abdomen and fastened below, 
■by a strap sewed to its lower lairder, to buckles at the ends of tho pelvic band. 
The upper border is similarly arranged with straps and buckle to the uprights 
at a level with tho axilla. 

To measure for I he brace have the child face down on a firm, flat surface. 
A load tape is then applied along tho spine over tho lateral masses and an 
exact outline is thus transferred to a piece of cardboard, and trimmed with 
scissors ready to shape tho uprights by. Modifications and changes can be 
made to adapt this brace to special indications, but that shown in tho accom¬ 
panying illustration is the ono used in tho average case. 

In cases where tho disease is above tho ninth dorsal vertebra, a hard rub¬ 
ber chin cup or jury-mast attachment to the braco is necessary. 

OFBBATITE TREA TMEN T 

Technic.—The technic of the author's (Albcc) operation for Pott's dis¬ 
ease is as follows: With the patient in the ventral position, the tips of the 
spinous processes aro reached bv a curved incision and turning up of a flap 
of skin and subcutaneous tissues. With a scalpel the periosteal tips of the 
spinous processes are split in the center, also the supraspinous ligament, 
leaving oach part of it attached to tho spinous processes. Tho interspinous 
ligaments are next split into approximately equal parts to a depth of about 
V» in., varying with tho age and the size of the patient, without disturbing 
their attachments to tho spinous process. Very little hemorrhage results, be¬ 
cause only dense ligamentous tissues have been incised, which is in considerable 
contrast to tho hemorrhago resulting from the separation of the muscles from 
tho spinous processes in a deeper ojicration, such as a laminectomy. With a 
thin, sharp chisel, or author’s osteotome and mallet, each process is split longi¬ 
tudinally into equal parts for a depth of about */> in., care being taken that 
green-stick fraotnres are produced on one and the same side of all the spinous 
processes. The unbroken halves preserve intact the leverage of these processes. 
A separation of tho halves of each spinous process produces a gutter into which 
the transplant is later placed. (Sec Fig. 1.1 in all cases the full thickness of 
the tibial cortex is included with the periosteum, endosteum, and attached mar¬ 
row substance, thus producing u transplant with approximately a rectangular 
cross-section. It has been found advisable for bone grafts for all purposes to in¬ 
clude periosteum and endosteum, ns it is through these media that cortical bone 
largely receives its nourishment. Thus, the graft approximates a complete 
organic structure, with its normal means of distributing nourishment, and the 
early establishment of blood supply is enhanced. 
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A graft of this thickness necessitates producing a full fracture of half 
of the spinous process and setting it over laterally in order to plait’ it deep 
enough to lie well covered with the aliove-mcutioned ligaments. It is iiu|Nirtnnt 
that the spinous processes lie split in situ with all the ligamentous ami muscular 
insertions uudisturlasi, as in this wav none of the natural sup|mrts of the spine 
are taken away and the ligaments afford. by means of strong ligatures, an ex 
ccllent medium for firmly fixing the lmne splint in place. 

The depth to which the spinous processes are split, varies with the age and 
size of the patient ami the amount of pressure atrophy 
from former apparatus, which may so reduce the spinous 
processes as to present mere tuliereles on the posterior 
asjKi't of the neural arches and in ccrtuiu instances make 
it possible to split in depth only .'!/ Hi to 1 t in. This, 
however, atTords good hone contacts and, as tin* graft is 
cmlieddcd into longer spinous processes at either end, it 
affords the usual eilieieut fixation. A hot saline pack is 
placed over the back wound until the lmne insert, is 
obtained. 

With the patient still in the ventral position, the leg 
is th-xed on the thigh and an incision over and down to 
the crest of the tibia is made. The fascia and sub¬ 
cutaneous tissues are carefully separated from the peri¬ 
osteum of the anterior internal tbit surface of tin* tibia. 

Kroin its crest and anterior internal us|tcct a strip of the 
tibia is removed with a motor saw, which affords a very 
rapid and exact method of securing the graft ami is used 
exclusively for this purpose. The length of graft varies 
according to the ntimlsT of vertebra* to lie spanned, i. e. 
all those diseased and 2 healthy ones on each side, if in 
the dorsal region, and 1 on each side if in the lumbar 
region. (See Figs. 'J and •'!. i Its breadth varies from 
1 t to ~‘)i in. and its thickness from ii/W to :i s in., ac¬ 
cording to the size of the patient. The graft is inserted 
lictwecn the halves of the interspinouB ligaments and tin* 
spinous processes with its edge anterior or innermost, 
ami its cut side or marrow side in contact with the un¬ 
broken halves of the spinous processes. It is held firmly 
in position by interrupted sutures of heavy or medium kanguroo tendon, which 
are passed through the supraspinous ligament and posterior edges of tho halves 
of the interspinous ligaments near the tips of the spinous processes, tsiginning 
at the center of tho graft. The ligaments are then drawn over tho insert pos¬ 
teriorly by tense sutures placed closely together, lie fore tying the last sutures, 
the posterior corners of tho ends of the graft are removed by tho rongeur, and 
these fragments of lmne, with others, are cut into small pieces and placed under 
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and abont each end of the graft; the ends of the graft are then drawn down 
and sutures tied. This is important as it furnishes multiple foci for a rapid 
proliferation of bone, as, according to Macewen, the smaller the graft the 



Fro. a.— Destruction or Fotm Dorbovbr- 
tebral Bodies. The bone graft which has 
been bent into tips of spinous proocmoe is 
bolding spine in precisely tho same align¬ 
ment as when it was inserted 18 months 
baton. (Drawing from skiagram.) 


greater the relative bone 
growth. If there is a mod¬ 
erate kyphosis of short dura¬ 
tion, it is entirely obliterated, 
while any kyphosis of a few 



Ro. 3 .—Lateral View or Lumbar 
Spine with Graft from Tibia Ik- 
laid into Spinous Processes or 2 nd, 
3rd, 4th, and 5th Lumbar Verte¬ 
bra (Drawings from skiagram.) 


years or less duration becomes much diminished, either at the time of opera¬ 
tion or during the first few days after, from the corrective effect of the lateral 
tension of the graft 

The sequence of the technic as thus outlined is important because, by - 
preparing the back wound first and packing it with a hot saline compress, we 
seoure hemostasis and control the blood-clot about the graft, a «v»idition to 
Jfcf desired. A certain amount of blood-clot is desired as it facilitates bone 
growth. The serous oozing which takes place from the several tissues fur¬ 
nishes a good culture medium for the bone graft This same medium, blood, 
serum, or plasma, has been sought in preparing tissue cultures for the micro¬ 
scopical study* of cellular bone growth. Cold abscesses about the spinous 
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processes are rare, but when found do not usually interfere with satisfactory 
union. 

Where a kyphosis is too great for implanting a straight splint properly in 
place in the spinous processes, the approximate contour of tho knuckle is 



Fio. 4.— Diuwiinm nr Tilth ani> M<>i<i.UKiif'iM*rr IIkinu Hkmuvm> iit <'im> ri.AttSAWMum Armciuun- 
intebnal Sc nr ace r<>H Inhkhtiiin imtd a Mudebate KypB(*i*. Small drnwinsa imlii'PiU' mm- 
•return <>f craft am! it" contour after removal. 


obtuinvd hy bending u silver jimlie over the tips of the spintms prott*Hses. Tim 
curved prolic is then In id u|niii tho anterior-internal aspect of (lie tibia as a 
pattern untl a graft of the desired sha|Mt, width and thifkiiess is outlined in 
thu periosteum with a wal|>el. The graft thus ontlinetl is tiien reiueveil with 
the motor saw. (See Fig. 

4.) The graft, however, is 
usually straightcr than the 



kyphosis anti the spine is 
straightened and drawn to 
the bone splint hy means of 
the heavy ligatures. 

When the deformity is 
too great even for this 
method, the graft is placed 
with ita wider diameter in a 
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lateral rather than anterior-posterior plane (see Fig. 1, B) and then bent into 
place between the halves of the apinous processes and held with heavy kangaroo 
tendon, as above indicated. This is accomplished by making numerous saw 
cuts Y* to % the way through. These cuts not only shape the graft to the 
kyphos, but also favor a rapid establishment of blood supply and the throwidfe 
out of bone callus from the graft itself. The cross cuts, % to % in. from 
each other, are always made on the marrow side. (See Fig. 5.) The trans¬ 
plants vary in size from 4 to 7 J 4 in. in length; Vi to % in. in width; 

18 a 
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Vi to % in. in thickness. Care is taken that the insert has some bone mar¬ 
row. The importance of this has been pointed out by several German inves¬ 
tigators. Before placing the unbent graft in its bed, its periosteum is incised 
in many places, so as to allow the underlying osteogeuetic cells exit for pro¬ 
liferation, und also to furnish an entrance of blood supply to the graft. The 
graft, firmly embedded under tension in the spinous processes and the denso 
intraspinous ligaments, affords immediate and excellent fixation of those verte¬ 
bras involved even before union takes place. This is confirmed by the immediate 
disappearance of pain in adults, and of pain and night cries in children. 

Tho environment of the spinal insert is most favorable; it is not only 
wedged into healthy spinous processes, which are less than % in. apart, but 
is also surrounded throughout its entire extent by ligamentous tissue which 
is normally attached to bone. The conditions arc favorable for a rapid es¬ 
tablishment of an Haversian blood supply from tlio spinous processes to the 
graft. I believe that tho fact that the spinal graft rarely shows any evideneo 
of disintegration or absorption is explained in this way. Where the kyphosis 
is murked und angular, green-stick fractures of both halves of the prominent 
spinous processus are produced with tho osteotome, and their tips turned in 
laterally and sutured in contact with the posterior surface of the transplant. This 
produe.es additional lame contact for graft and reduces the kyphosis by so much. 

Postoperative Treatment. —Although it is known from experimental work 
that the graft becomes united by bone union in 4 weeks, nevertheless tho 
patient is confined in n recumbent position on a fracture bod for <> to 8 weeks, 
after which lie is allowed to walk ulmut without apparatus for a part of the 
day. Where a straight graft of sufficient length is used, there is no necessity 
for a plaster jacket or support. In dorsal eases, where a deformity has de¬ 
veloped, necessitating pronounced Umding of the graft, a spinal support may lie 
advisable for a few months. It should be emphasized that these cases should 
bo under tho observation of a surgeon experienced in this line of work through¬ 
out their whole convalescence. 

The relief of pain and acute symptoms is most satisfactory. External 
spinal supports, as plaster jackets and braces, should always lie avoided, not 
only on account of their interference with the normal function of respiration, 
but also on account of their injurious effect on the graft itself, not only from 
pressure, but in interfering with its function and the stimulus derived there 
from. Tliis is realized by every investigator of bone work. 

Indications for Operative Treatment.— Fixation by the bone graft is indi¬ 
cated in all cuscs, at all ages, where pain or muscle spasm demands immobiliza¬ 
tion of the diseased vertebra*, and the earlier the operation the more favorable 
the prognosis. Tt is indicated for the prevention and correction of increasing 
deformity, and is even more urgent in the presence of complicating conditions, 
such ns psoas spasm, cold abscess, or paraplegia. The only special contra-indi¬ 
cation is the inability to secure a clean field of operation. This, however, is 
rare, as cold abscesses seldom point in or invade the region of the spinous 
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process. I’ninfccted cold abscesses between tho spinous processes have net 
interfered with primary union. 


Prognosis. Till* |nni!m»is ill ail ■•iH'rnfi<il ease* is most fnvurnhlc ns to relief of all 
symptoms ami ih-ir. av of deformity. ('or- 
notion of iloformity m most I'avoraMo in 
cases o|HTaliil early ami ras' of humcr ilura- 
lion where the kyphosis is sharply angular 
or pnwnti a roiisiilorahlc amount of imoion. 

In tin* SKI |HTsonal i-:is. s opi-ratisl a surpris- 
iiig amount of ro»piratorv niohihty was null'd 
ill tin* ivnti-r of tin- kyphosis in all tin* oarly 
cases. mill in a considerable iN-rcciitiige of 
eases of rviii 4 to li years’ iluratioii. 'rill's 1 
ohsirvatioiis wire imuli- after the spinous 
prileessc, were e\posisl, ami while the patient 
was lying prom- on a tirm n|icr:itiiig tahle. 
breathing ipiiitl.v umh-r an aiiesihetn 1 . t'mlrr 
these i-omlition-. slight motion only iniild In- 
ileteetnl helwei n the laalthy vertehn- on either 
sole of tin- kyplio-is. The umloiiliteil reason 
for this im-rea-nl motion is the loss of sup 
port ilue to the ih-struetion ami absorption of 
the iliseaseil verti-hral Isnliis. leaving only the 
lateral masse* with tin ir f.ns-t* ami the spinous 
proiVs'i-s to sll|i|sirt the eollllllll. 
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III eases of verv flexible paralytic senli- 
osis, tuienittrollalile when the trunk is in the 
vertical position, where there are sharp 
nii'fiiliir curves, n graft has heen implanted 
in the tips of the lateral processes of the 
convex side (see Fig. <>I. at tin* a|>ex of the 
sharpest curve, after straightening, in a 
manner similnr to that employed in apply¬ 
ing tho graft ( Albeci to Poll's disease. 

The treatment of these cases, otherwise 
impossible to control by external supports, 
such as plaster jackets, corsets, or braces, 
has horn much facilitated. The graft, however, acts only as an adjunct to ex¬ 
ternal supports. 

■PINA BIFIDA 
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in thua prevent**]. 


In cases of spina hifida, where the meningocele has lieen controlled, and n 
largo deficiency of vertebral Ismc exists, together with weakness, as evidenced 




180 


BONE AND JOINT SURGEHY 


by lordosis or other deformity, the bone graft offers an excellent means 
for strengthening the spine weakened from the congenital hone defi¬ 
ciency. 

Operative Technic,—The tcclmic (Albce) is somewhat similar to that 
adopted in Pott’s discs sc. Modification is necessary on account of the absence 
of spinous processes and parts of neural arches. The spinous processes above 
the deft and tlio lateral masses of the last lumbar vertebra and the first part 

of the sacrum arc reached 
from each side by 2 curved 
skin incisions, as it is unde¬ 
sirable to interfere with the 
nerve tissue which is usually 
involved in the cicatrix fol¬ 
lowing the operative reduc¬ 
tion of the meningocele. The 
second spinous process above 
the cleft is split longitudi¬ 
nally and a green-stick frac¬ 
ture produced in each half. 
The first spinous process 
above the cloft is denuded of 
its muscular and ligamentous 
attachments and both sides 
freshened. Below the cleft 
the lateral masses of the fifth 
lumbar vertebra, or the con¬ 
genitally deformed stumps 
of the neural arches, if suffi¬ 
ciently prominent, and the 
first segment of tho sacrum, 
which is usually congenitally 

Fro. 7.—Diagram Showing Albbb's Usk or Trout Bomb i ivnort ronhi«l nr« anlit with 
Qbaitb in Strmohtbninu and Supporting a Bifid Spin*. pcixropniea, are spill wiin 

the osteotome, and the halves 
separated to receive the lower ends of the two grafts. 

The wounds are paoked with a saline compress and the two grafts are pre¬ 
pared and removed from the crest of the tibia, long enough to reach from the 
split spines above to the sacrum below. The upper ends are beveled, so that, 
when these beveled surfaces come together, the grafts form an acute angle, 
like an inverted V. The grafts are placed at this angle iu the beds prepared 
for them, and held firmly in placo at their bony contacts by drawing the split 
ligaments over them with interrupted sutures of medium kangaroo tendon. 
(See Fig. 7.) Skin wounds are closed, and the patient placed on a fracture bed 
for 6 weeks. 
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Tn persistent eases of nnii-iiuioii following fracture of the spine, presenting 
pain, disability uitd increasing deformity, the lame graft is indicnt<*d, and 
should lie inserted as for 1‘nit’s disease. 

It is also indicated in fresh fracture of the spine and spondylitis trail 
niatieii (lCiiiiiiiieU's disease) anil neuropathic spine (t'hareot I, when*, on ac¬ 
count of a rarefying osteitis, crushing of the vertebral bodies and increasing de¬ 
formity are likely to produce cord eompn*ssiou. 


TUBERCULOSIS OF THE 8A0R0-ILIA0 JOINT 

The prognosis of tuberculosis of the sacro iliac joint, when treated by 
conservative methods, is most, unfavorable. Tulihy states that 7.0 per cent, 
only recovered in the moist tyja* when treated by conservative, means, in a 
sericu of .’18 eases. As in the ease of lame and joint tulierculosia elsewhere, 
the prognosis is more favornhle in children than in adults. Thin joint is 
most unfavorable for external splint fixation, lurgely on account of its an¬ 
atomical architecture. Its joint surfaces are oblique, inclining from above 
downward, forward, and outward. Its strength is wholly dc|H*ndotit njam its 
ligaments. It furnishes no chance for leverage control. 

The sacrum, on account of its extreme inclination, is at. the disadvantage 
of lieing un inverted key to an arch. 

Conservative treatment is ltest carried out by the double Thomas hip splint 
or the double plaster-of-I’nris spiea in conjunction with rccnmlsmey during 
the acute stage. 

Internal bone fixation offers the only satisfactory means of immobiliza¬ 
tion, on account of the ulsive-mentioncd anatomicul conformation, together with 
the very powerful muscle action which affects this joint. 

Operative Technic.- The following technic has ls*en devised by the author 
(Albee) for using the bone graft in this condition, and has furnished meet 
satisfactory results: The posterior-superior spine and the wing of the ilium 
and first spinous process of the sacrum are reached by u curved incision. 
The posterior border of the wing of tho ilium and the spinous process are 
split, with their attached ligaments, by a thin osteotome, forming a gutter to 
receive tho ends of the graft. If practical, a surface on tho sacrum is denuded 
to furnish additional contact with the graft. The wound is packed with a 
saline compress and, with the patient still in the prone position, the leg is 
flexed and a graft of sufficient length is removed from the crest of the tibia 
by the motor saw, as described in the use of the bone-graft in Pott’s disease. 
The width of the graft should lie 8 times tho thickness of the cortex. Tho 
thickness should include the whole cortex, periosteum, endosteum, and a small 
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l h 7 dheril,g ma ”° W - The »’» its prepared bed, and 

drawn over it by interrupted sutures of medium kangaroo tendon. 
(Bee ±ig. 8.) The skm wound is closed and the patient is plaoed on the back 



^ tho other m,d r.?^> a j:»tiric^r^ 


in a fracture bed, for a period of not less than 5 weeks. There should be no 
necessity of further mechanical treatment. 


DISLOCATION 07 THE SAORn. TT.TA n JOINT 

__ “* ^ i8 £“* i8 a m “ t rore condition, but if met with, reduction under 

Sjeneral anesthesia should be resorted to. This is best accomplished by hyperextendin* 

■; ' C n 8P ; n ;- twction upon the lop of the affected side and by manual manipula- 

* P ? Per r t, htion9h5 P with the rest of the pelvis. Postoperative 
S CO, T " f ,° Wel, - n,ouldod Phwter-of-Paris spica eatendinp from the 

l?to U JreduT* WUh th ® 1Umb * r Bpin * *“ h yP erex tenaion. The spica should be worn 
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8A0R0-HJA0 STRAIN AND RELAXATION 

As n rule, this <*oiidition is verv amenable to conservative treatment. Tn 
eiises of acutely painful relaxation the iilmve-meut innod postoperative spieu 
should bo worn for 4 to o weeks, followed by n very long hip corset, inadu of 
heavy drilling, with stc-el stays incorporated into the sides and luiek. This 
should extend well up to the costal border, to prevent the corset from riding 
up on the pelvis, amt should extend as low down as will |«crmit tlm patient 
to sit. An inverted shield sha|M>d felt, pad, by «» by '*& in., is fastened to 
the inside of the corset, so as to come over the sacrum. A 4-in. bolt of web¬ 
bing is adjusted to the lower end of the corset so us to grasp the jielvia just 
below the auterior-su|N‘rior spines. 

On account of the slowness of restoration of this joint, this licit should lio 
worn for a year. In all subacute or chronic eases, the application of the abovn 
corset should Is* preceded by strapping the jielvis at intervals of I week with 
zinc oxid adhesive plaster, - in. wide, and a felt sacral pad, .'» by It by s / t in. 
(adult). In moderately severe cases, it has not ls«en found nisvssary to fully 
encircle the jsdvis in front, but the severe cases retptire a more rigid fixation, 
and the adhesive ends are brought together and lnp|s<d. This strapping should 
lie applied very tightly, and continued at weekly intervals of change, until 
eutiro relief of pain is secured, at which time the patient is ready for the 
corset. 

TUBERCULOUS OSTEITIS OF THE HIP 

OOWBBBVATXVB TBBAT1CBNT 

In the words of Tubb.v, “Tin* ideal line of treatment of hip disease is early roeogni- 
tinn, amply suHieient reetimlM-uey in the licst hygienic surroundings, and when a suit¬ 
able time has elapsed, carefully guarded ambulatory treatment; large innotiiit of good 
food and good nursing; the whole routine to lie eondueted on the pritieiplo that if 
there ia any error to la; pardoned, it is rather in the direction of excess of care and 
time, thnn the reverse.” 

This excellently put statement, in my opinion, appliea much more to tubor- 
onions monarticular joint disease in children than in adults. In tlm adult, the 
treatment of all eases of any severity is essentially radical and operative for 
the purposo of obtaining early bony fixation. 

It goes without saying that in. this incidence, as in all other tuberculous . 
joints, the best pnssiblo regime of life for tuberculous patients (via, fresh, 
air, sunlight, general rest, plenty of nourishing food; should bo maintained 
at all times throughout the course of the disease. 

Recumbent Treatment. —In all cases that are at all acute, the treatment 
should be begun by recumbency in bed with weight and pulley. The traction 
should always ho applied in the line of deformity, if ono exists, and should 
amount to almtit 1 pound more than the age of the child in canes over 2 years 
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of age. This is a rough estimate, and the actual amount required should be 
determined in each individual case by close observation. The traction pulley 
should be adjustable (tip and down) so that it can be lowered a little every 
few days until the deformity has been entirely overcome. The child should 
be prevented from sitting up in bed by fastening the shoulders to the mattress 

by straps, and from sliding down in bed by elevat¬ 
ing the foot of the bed on blocks. 

The traction in recumbency should be continued 
for weeks after all symptoms have subsided, when 
ambulatory treatment can bo instituted in the form 
of a traction brace or a long plastcr-of-Paris spica. 
The treatment should be ambulatory as early as 
expedient, because constant confinement to bed, un¬ 
less absolutely necessary to control symptoms, in¬ 
jures the general health. 

Ambulatory Treatment. —Tho Phelps hip braco 
(see Fig. !)) is the method of choice in all severe 
cases. This brace consists of a lateral upright ex¬ 
tending from just above the thoracic border to be¬ 
low the shoe. To this is attached the foot-piece, 
with its weight-bearing surface covered with rub¬ 
ber, and to tho upper surfaco of which traction- 
straps are attached; two trunk bands consisting of 
sheet steel and leather aro also attached to the up¬ 
right opposite the costal border and the anterior 
superior spines; just below the lower band an 
oblique ring (Thomas ring) is adjusted, to encirclo 
tho thigh at the groin, in which tho body weight is 
suspended largely by its counter pressure in the 
Fl ™ 9,—Phw,p *_ H ] p region of tho tulierosity of the ischium. Traction 

This brano affords efficient .... , , ' . ,• , „ 

fixation of the hip, as well as is maintained by moleskin stickers applied laterally 

SruriL PreV0ntlOn °* *° limb from the groin to the ankle, which are 

attached by buckles to the foot-straps of the brace. 

The fitting of this brace is very important, and it should always be ad¬ 
justed by the surgeon. A high cork shoe on the well foot and crutches should 
always be used with this brace excopt when it is transformed into a Plimpton 
.convalescent hip splint by the adjustment of a light inner upright from the 
inner end of foot-piece to the inside of tho ring and by the removal of the 
upper band. 

In place of the convalescent brace the short plaster-of-Paris spica also fur¬ 
nishes a ready means of serviceable fixation of the hip until it is safe to leave 
off all support 

The greatest conservatism must be exercised in the final discarding of 
apparatus. 
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The long plastcr-of-Paris spica, with a uigh shoe on the well foot, and 
crutches,. may be the choice of treatment instead of brace*. 

The patient, anesthetized, if necessary, is placed upon a hip-reat, and the 
thigh abducted alantt i'll . The skin of the |icriiicum and the Iwnv protui- 
neneCH should U* protected with cotton wadding, applied smoothly. If the 
ease is u verv acute one. the well thigh may also lie included in the splint 
until evidences of marked sensitiveness have disapjwared. The short spicu 
should Ik* list'd during the convalescence in precisely the same way as when 
the brace has U*eii the initial treatment. A relapse should la* managed by 
a return to rcciimlietiey with traction by weight and pulley. 

Treatment of Cold Abscesses. A complicating cold abscess should ho left 
alone unless distended, when aspiration or incision, under strict, aseptic pre¬ 
cautions. should Is- resorted to. Drainage should Merer U* established except 
when necessitated hv a secondary p\ogenic infection. The eoutetits of a cold 
abscess should U* expressed with gentleness ami without traumatization of 
the inside «»f the abscess wall by insertion of instruments, such ns the eiiret, on 
account of consequent heuiorrhagc clot and infivtion. The incisions should la* 
made through a thicker part of the abscess wall, at a distance from the u]n*x, and 
should Is* closed in layers tuosl carefully in order to insure primary union. 
The |s«stojM*nitive dressing is an imjHirtant matter: it should i*oiisist of u 
large amount of thirty gauze, with cotton externally, secured in plaeo under 
even pressure, hv a well-applied muslin spiea bandage. 

Correction of Deformity, l-’lcxion. iilshirtimi or adduction, or any com¬ 
bination of these of slight degree, can Is* overcome by tin; traction and cor¬ 
rective intliiciice of the I’helps brace. The severer eases, of not too long dura¬ 
tion, call Is* corrected by rcrtimlicncy on a Isd frame and by traction in the 
line of deformity. As the deformity diminishes the traction pulley is gradually 
lowered so as to come nearer in line with the long axis of the lssly. 


SUBOICAZ. TBEATMENT 

Where the deformity due to tuberculous osteitis is resistant to traction, cor¬ 
rection under an anesthetic may be necessary. Force should lie used with 
great care, so as not to crush diseased lame or fracture the fetunr, already 
much weakened by disease or osteoporosis. Division-by sulxnitaneous tenot¬ 
omy of the eontraetnml fascia lata or the adductor muscles may aid in certain 
cases in obtaining proper correction. The limb should lie fixed in a plaster 
spica in the position of desired abduction. 

When firm ankylosis is present, recourse to osteotomy is needed. 

Technic of Osteotomy for Deformity of tho Hip.—The curved Gant's os¬ 
teotomy, as devised by Brackett, is by far the preferable procedure. Incision 
from jnst below the anterior superior spine, directly downward 5 or 0 in. ex¬ 
poses the line of division between the sartorius and tensor fascia femoris. These 
muscles must be separated nearly to their point of origin. 
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The retraction of tlie sartorius and rectus to the inside, and the tensor 
fascia fetnoris to the outside, exposes the anterior surface of the great trochanter 
and the upper cud of the shaft A blunt dissector is inserted vertically on the 
inner sido of the hone ut the point of junction of the lesser trochanter with 



Aiioiictidn DiemitMiTY lir Convex I'pprh Kni» op Kemohai. Kiiaumknt Moving in Concave 
Luwkh Knd ok Uppeh Khaomknt. Dnttpd lino in A indicium Ixinc ineiximi <>f Ihc circuliir Oimt’x 
oHtootoniy of Hnicknll. Note eliiiuicii in iiliKiinicnt of femoral nhaft with in-lvis. Thin procedure 
in umxi lijr tho mitlior for coxa vara. (I trowing from X-myn.) 


tho noek. With a very narrow, tliiu, and sharp osteotome, a curved incision 
is made with its convexity upward and inward, opposite the blunt dissector. 
A complete section is rnudo vertically downward through the anterior and 
Interior cortex. (See Fig. 10.) When the leg is aliducted in correcting the 
deformity, the convex end of the lower fragment turns in the concave surface 
of tho upper fragment, with no possible chance of immediate or subsequent slip¬ 
ping or overriding. The limb is then included in a plastcr-of-Paris spica from 
toes to axilla, in the desired abducted position. 


HYPERTROPHIC ARTHRITIS DEFORMANS OF HIP 

( Osteo-arthritis, Senile Coxitis, etc.) 

On account of the anatomy and function of this joint, arthritis deformans 
in its advanced stage presents marked destructive changes, such as wearing 
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a wav of the fcuiorul head ami acetabulum, eburnation, osteophytes, ami de¬ 
formity with accompanying pain. It is impossible by nicdicinnl or con.se rva- 
tive orthopedic treatment to overcome these marked pathological changes. 
Therefore, the author was induced t l'.HtT) to devise an operation to produce 
aukvlosis which would relieve pain, overcome deformity, practical shortening 
ami disability, ami furnish a stable, weight Is'uring limb. 



Fill 11 — IlkniRK AV 1 > Aftkr Ciikhmtion •>» Fmouon-Aimiotios at limn Hies I Ik- UiHitiK were 
cromvsl and I*. tli liiiM uukvIiHHsl. II til.- unkyloin* is Inny * <-irnilnr CJnntV ..-t. ••ii.n.y iltriuki-U) 
in ilom-: it it is fil.n.iis a partial hip-joint ri-wa-tion (Alhw* artlmuJ.-M-, ..r i.nlii..plnrty lor iim- 
tiility is done amt deformity corn-rtcl. Hwr description of operation lor ost.-o-nrtliriUa of hip. 
(Drawings from photograph*.) 

Albee's Operation. _ TEtllNM'- The hip-joint i» reacbetl by an incision 

from the anterior sujierior spine, obliquely downward ami outward to the 
middle of the outer side of the trochanter, and itt then turned downward 2 in. 
in the line of the femur. At the point where the oblique portion joina the 
vertical, just over the trochanter, an incision is made directly backward, 2 
to 3 in., down to the fascial portion of the gluteus maximus. After separating 
the tensor fascia femoris and the platens median, the line of separation is 
extended downward alonp the line of the original incision, throtiph the fascia 
lata to the femur, freeing the attachment of the muscles (vastus externus) 
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from the outer and upper surfaces of the femur. The fascial expansion of the 
gluteus maximuB is then cut through along the line of the posterior part of the 
original incision, and the outer part of the trochanter exposed. 

“This gluteal flap is turned backward, and the outer and upper surfaces of 
the trochanter fully exposed. The upper portion of the trochanter is then 
ehiseled off by cutting directly backward with a narrow osteotome, on a curved 
line beginning on the outer surface of the trochanter, l l /> in. below the tip, 
and cutting inward for Vi in., then curving upward to the fossa at the junc¬ 
tion of the upper part of the neck and the trochanter. This removes the outer 
portion and tip of the trochanter, and with it the attachments of the gluteus 
medius, gluteus minimus, and pyriformis. Care should be taken in the re¬ 
moval of this piece not to encroach on the neck, or the bone will be weakened 
at this angle. The portion of bone removed, with the muscles attached, is de¬ 
flected backward and upward enough to uncover the upper part of the femoral 
neck, and the muscular covering of the anterior fibers of the gluteus medius 
and minimus is easily separated from the region above the acetabular rim. 
The incision through the trochanter just borders on or opens the outer edge of 
the capsule on the upper surface of the neck, and the incision of the capsule 
opens directly into the cavity of the joint. 

“The capsule may be split along its upper surface, parallel to the neck, 
and near to its acetabular insertion cut transversely on each side, which opens 
the view of the edge of the head and the rim of the upper half of the acetabu¬ 
lum” (Brackett). 

The osteophytes about the rim of the acetabulum are dislodged by means 
of a chisel and turned upward with the adherent soft tissues, to be turned back 
and used later on account of their bone-producing ability. The rest of the 
overhanging acetabulum is removed, exposing the anterior lateral portion of 
the head. With a thin chisel, 5/8 in. wide, approximately one-quarter of tho 
upper part of the head of the femur is removed in a plane with the neck. 
The detached portion of the head is then broken up with a narrow osteotome, 
and the fragments extracted with a strong forceps. The acetabulum is then 
transformed to a flat roof by means of the chisel and strong curet, sloping 
upward internally, to prevent the head from dislocating. Rotating the thigh 
inward and outward, every accessible bit of cartilage is removed from the 
remaining portion of the head. The peri-articular structures are drawn to¬ 
gether with a few stay sutures of kangaroo tendon. The gluteal flap, with the 
great trochanter, is turned down and likewise sutured in place. The de¬ 
tached portion of the trochanter is secured in position by two sutures of kan¬ 
garoo tendon placed through drill holes. The skin is approximated by con¬ 
tinuous catgut sutures. 

POSTOPERATIVE TREATMENT.— The limb is placed in 10° flexion, and 
sufficient abduction to overcome the practical shortening from the deform¬ 
ity and the actual shortening from the destructive disease and the removal 
of bone at operation. If sufficient abduction is not allowed on account of 
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the contracted adductors, they should be divided near their origin through 
an open incision. 

The fixation dressing should consist of a double plaster-of-Paris spies 
extending from well above the costal margin to the toes on the operated aide 
and to the knee on the well side. The well leg should ho placed in strong 
abduction, ns in this position the femur acts ns an efficient lever to prevent 
the riding up of the |M*lvis on the diseased side. 

The plaster may la* removed from tin* unopernted leg in ‘2 weeks. Tho 
patient should remain in lied '> weeks. The long plaster spicn can tm changed 
to a short one at the end of 7 weeks, after which weight-bearing is permitted. 

In muscular individuals, a T-shaped piece of strong hracc-steel in incor¬ 
porated under the last few plaster huuduges. to prevent tho strong pull of 
the uddttetor muscles I tending the unset plaster, and thus allowing a relapse of 
the deformity. The steel is eusily removed when the pluster ia taken from tho 
well thigh. 

Bt'OI’K OK AI.ItKK'H Ol’KKATION.- The nlxivo procedure is equally ii|i|>lieabh) 
ill lulult tiilHTi ulmis iwteitis; deformity following old tiilN-reuloiis osteitis or infectious 
arthritis (in place of (tout's osteotomy); traumatic eoiiditions ami old fracture* of 
nock of femur near the head which arc iwinful and need an open operation; cases of 
dangle lii|w where there is paralysis of Isith hips and the lintibnr spine with contrac¬ 
tures of the fascia lata. The ankylosis of one hip in good position holds the pelvis 
upright, corrects lordosis and facilitates bracing. 


CERVICAL COXA VARA 

As this condition is almost invariably duo to rickets, it is nnceasary to wait 
for the aulisidenee of incident lame softening, which may Is- hastened by 
proper rachitic treatment. 

The operative technic of choice is that of (hint's circular osteotomy 
(IJrackett), which has been fully described as the means for correcting anky- 
loacd deformities following tnlierculoiiH osteitis of the hip-joint (see Fig. 10). 

The leg is inclosed in a long plaster-of-1’aris spiea from the axilla to the 
toes, at a degree of abduction determined previously by the study of the 
amount of depression of the head and neck, as shown by X-ray and by the 
amount of shortening of the leg. 

On account of faulty bone metabolism and the lateral stress to which the 
new union is subjected, it is imperative that the leg be supported in abduction 
for at least 4 months after operation. This can best bo accomplished by the 
plosterof-Faris spies. 

E PIPHYS I AL COXA VARA 

This type of coxa vara, in contradistinction to the cervical, ia found at 
the adolescent period of life (10 to 20 years). It is not due to bone softening, 
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bnt to a weakening of the epiphyseal cartilage, and is the only epiphyseal 
cartilage known to give way spontaneously. It may give way from severe 
trauma, and is then considered an epiphyseal fracture. The treatment in 
cither instance is precisely the same and is us follows: 

Manipulative Treatment. —If the separation is a fresh one, then manipu¬ 
lation should bo tried, consisting of strong traction, both longitudinally and 
laterally, on the upper end of the femur, abduction and marked internal rota¬ 
tion, in which jmsition the limb should be fixed in a long plaster-of-Paris 
spica and the part radiographed to sec if a good rcjtosition has been secured. 
However, on account of the upper fragment being difficult to control, the pos¬ 
sibility of securing a good reposition is uncertain and an open operation is 
usually necessary. In cither event, if it is possible to replace the fragments, 
thoy can be held perfectly without metal spike or suture, by the above-men¬ 
tioned position of abduction und internal rotation, as pointed out by Whitman. 
By this position, the fractured end of tho neck, which is always displaced 
forward in front of and alsive the head, is forced backward in apposition 
to the fractured surface of the head and tho unruptured posterior portion of 
the capsule is put on tension and serves as u splint. Tho element of abduction 
carries the upper end of tho lower fragment under the rim of the acetabulum, 
and prevents danger of displacement upward of the lower fragment. The 
inward rotation is tho difficult part of this position to hold, and I therefore 
flex tho knee to a right angle and make use of the leg as a lever, thus holding 
tho replaced fragments securely. A plastcr-of-I’aris spica from the toes to 
just ahovo tho costal margin is applied with the leg in the above position. 

The patient is placed obliquely in bed, with the flexed leg hanging over 
tho side of the mattress. At tho end of 10 days that portion of the spica 
below the knee is removed, the leg straightened and inclosed in a cast, in this 
position, to tho toes. The long spica should be continued for 10 weeks, and 
then should bo followed by a short one, with weight-bearing, for 4 weeks. 

Operative Treatment. —If it is impossible to reduce the fragments by tho 
bloodless method, tho hip-joint is reached by an anterior incision, starting 
from just inside tho anterior superior spine of the ilium, and carried directly 
downward for 5 in. Tho point of fracture is then exposed by blunt dissection 
through tho muselo planes. 

Tho fractured ond of tho femoral neck (lower fragment.') presents in tho 
wound. The location of this head to the uninitiated may be puzzling on ac¬ 
count of its lying behind and being obscured by the neck. The neck is sep¬ 
arated from the head by a blunt dissector or chisel, which is then used to 
pry the fragments into position, at the same time that strong traction (both 
lateral and longitudinal to the femur), abduction and inward rotation are 
applied to the limb. Tho wound is closed by continuous catgut suture. With 
the leg flexed to a right angle on the thigh, a plaster-of-Paris spica is applied 
in the sjime manner as in the closed method, above descrilied, and the post¬ 
operative treatment is also the same as in the bloodless method. 
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FLEXION-ABDUCTION DEFORMITY OF THE THIGH IN ANTERIOR 

POLIOMYELITIS 

This deformity is due to tin* contracture of fascia lata and the tensor fascia 
femoris muscle, due to their relaxed state, from the left's remaining in the 
frog ]Misitiou for a long |>crind of time during the early stage of the disease. 

These deformities are corrected by open tenotomies of the contracted 
structures at a point just Isdow the anterior superior spine. The tissues an> 
picked tip on a curved grooved director and inspected la*fore Iteing divided. 
The limbs are stretched in h\|N-ruddiictiou and extension. If it is found tin 
necessary to Icuotoini/c fttrther. the wound is closed hv continuous catgtil 
suture, ami the limits placed in uddttctinn ami extension in a long plaster of 
l’liris spica f**r ti weeks. 

Massage and stretchings should he carried out |tcriodicullv. Relapses aro 
fmpient, and. therefore, braces to prevent tlexinu are indicated in the severe 
eases. 


TUBERCULOUS OSTEITIS OF THE KNEE-JOINT 

This is next in frcipicne\ ami ini|Mirtaucc to tulierculous osteitis of tint 
hip-joint. Here, ns in tulterciilosis elsewhere, a strict hygienic regime should 
1 k‘ enforced. 

This joint resjtonds favorably to treatuieiit on account ttf its character, size, 
and strength. It is at a ilistance from the trunk, ami ladng the articulation 
between the two longest Imuics of the InhIv, allows long Icverauc action in se¬ 
curing lixation hv conservative means. 

The Thomas knee hracc (-cc |-‘ig. 12) provides the most etlieiciil means of 
eonaervative treatment as it not only furnishes traction an iin|H«rtunt essential 
of fixation hut fixation direct. 

It consists of 2 iron wire uprights, alsmt in. in diameter, connected 
alsive with an ovoid leather-padded iron wire ring. \\ to • •_. in. in diameter, 
welded to the uprights with u lateral and anterior-|H>stcrior inclina¬ 

tion. At the lower ends a foot-piece shod with rubber is welded. Spanning 
the uprights at the calf, and just Isdow the middle of the thigh, are two broad 
bands of leather arranged to half encircle the leg posteriorly when the brace 
is in place. To the foot-piece, which should Iks 2 or -i in. Isdow the sole of 
the shoe, are fastened at either side 2 leather straps, which am to fasten 
into the buckles at the lower ends of the adhesive traction straps applied to 
the leg from the knee to the ankle. These straps not only produce the desired 
traction, hut hold the brace firmly in place. A bandage is carrier] to and fro 
around the uprights and fastened in front of the leg, just alsive the knee, 
where it passes over a thick pad of felt placed over the lower end of the thigh. 
In a similar wav, a bandage and pad are placed just below the knee-joint. 
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By the pressure of the pads and the traction a small amount of deformity 
can be corrected. 

In very sensitive cases, tending toward deformity, a snug fitting plaster- 
of-Paris splint is applied to the leg and the brace placed over it. 

This brace is used to advantage at all stages of the dis 
ease. It provides fixation support, shields the joint from 
weight-tearing by transmitting the body weight to tuberosity 
of ischium. It produces traction and a strong corrective 
force in deformity. It relieves intra-articular pressure, and 
is used in ted as well as in ambulatory cases. I n the latter 
usage, a cork extension sole, from 2 to 2'/> in., is applied to 
the shoe of the well side and crutches aid in locomotion. 

In very severe cases recumbency, with weight and pulley 
traction, is carried out to control symptoms in the manner 
described for hip disease. Cases which are markedly Hexed 
and resist correction by traction in bed can te overcome by 
forcible stretching under anesthesia. 

The following technic, suggested by Whitman, is both 
efficient and safe. The patient is placed in the prone posi¬ 
tion, with the feet projecting over the end of the table. “The 
Is sly of the patient is then elevated by means of pillows to 
conform to the deformity, that is, the thigh of the affected 
limb is raised sufficiently to allow the tibia to lie evenly upon 
its anterior Under on the table. The operator with one hand 
holds the head of the tibia nguiust the table, and with the 
other massages the contracted tissues of the jsipliteal region, 
gradually exerting more downward pressure on the thigh, 
but never to the extent to lift the tibia from the table; thus, 
further luxation is impossible. As the contraction gives way, 
the pillows are removed.” The limb is placed in a retaining 
plaster-of-Paris splint for from •'» to 1 weeks. 

If correction is not possible by this method, open ten¬ 
otomies are made of the contrncturcd hamstring tendons. 
Care should always be observed to avoid dividing the external popliteal nerve. 
In the extreme cases of contracture a supracondylar osteotomy is necessary for 
complete correction of the flexion. 

Cold abscess of the knee is treated precisely the same as in other 
joints. 

During the active stage of the disease the brace must te worn night and 
day. As the disease recedes, there comes a time when the brace may te left 
off at night. This step should be taken with the greatest caution. Somewhat 
greater freedom can be exercised than in the caso of hip disease. 

PlaBter-of-Paris casts can be used to advantage in emergency and for com¬ 
plete treatment in milder cases. 



is used to im¬ 
mobilise and re¬ 
lieve weight-bear¬ 
ing of knee or 
ankle. 
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SYNOVIAL TUBKB0UL08I8 OF THI KNtt 

This type of the disease is very difficult to differentiate from the osMKtns 
type in the ehild, hut the treatnu*nt. fortunately, is the same. 

Tuberculosis of the udult knir, Isrtli of the synovial and osseous type, is 
operative, except in very mild cases, or when the patient elects to devote years 
of his life entirely to eonviileseeiuv. This applies also to the adolescent who 
has nearly reached his growth. Kxeision of the knee in children is abandoned 
on account of the shortening resultant from the damage to the epiphyseal carti¬ 
lages in the region of this joint, and is practiced only as n life-saving measure. 

The object of excision is not necessarily the eradication of all the disease 
by the removal of a large amount of Isme. hut it is for the pur|sise of securing 
Ismy fixation by the removal of its harriers, namely, synovial membrane, cur¬ 
tilage and superficial joint foci, and the approximation of the lurgest burnt 
surfaces for early and strong union. 

On account of the danger of long delayed union or its entire aliseiice, ns an ad¬ 
junct to erasion or excision. AlL-c's inla.v Line graft offers trustworthy menus of 
semiring early and certain r«-Milts without distortion. 


Eraiion of the Knee-joint, with Bone Transplantation: Aibee't Technio. 

--This procedure is for tin- treatment of acute udult tulicroulosis mid the eorri-etinn of 
coui|ilicating deformities, such as tihrous or iiieoiii|d<-te Lmy union. 

Ifefore Hitt-ring the tuL-reuloun joint a graft, ti in. long, is removed from the 
anterior inti rual surface of the tibia by the twin saws (adjusted 7/IU in. iipurt) and 
tdaceil in saline solution until wanted. Ill nisei* when- the patella has not been too 
much involved, I have u*e*l the |iute)lur instead of a tibia! graft. Ity sawing it into 
inlay grufts, it serves the purists*- very well. 

With an Ksimireh hnmhige til.. the upper thigh, the knee-joint is reached by a 

large T-slinped incision, with thi- lowest |siint of its curvature over the tubercle of the 
tibia. The ligamentiiin patella- is divided at its insertion, and the patella is fumed 
upward and removed. The lateral ligaments nre cut and the leg flexed on the thigh 
to the extreme. 

The tulicreiiloiiK soft tissue is trimmed away with seissors. With a narrow how 
saw a thin section, consisting of the cartilage, witli the underlying Isme l/ ( to t/ ;t in. 
in thickness, is removed by a saw cut approximately parallel to the eonvexity of the 
eomlyh-s of the femur. With the same instrument, a section about the same thickness is 
removed from the heuil of the tibia by a concave cut, producing a surface which will fit 
over the convex surfnee already prepared on the condyles of the femur. Thu Lmc 
should be so removed that when the cut surfaces arc approximated the leg is straight. 

The anterolateral surfaces of the upper end of the tibia and the lower end of the 
femur are each exposed for about II in. The periostenl structures nre incised down to 
the bone on each side of the patella on both tibia and femur, parallel with their long 
axes, and turned sideways with the periosteum elevator. 

With the circular motor twin saws adjusted the same as when removing the graft, 
and the tibia and femur held in good apposition, S parallel ruts are made 3 in. into 
each hone, at their anterolateral comers on either side of the patella. The strips of 
bone between the saw cuts are removed with a small motor burr and narrow chisel. 

14 A 
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Holes to receive graft-retaining kangaroo sutures are made in the cortex laterally 
to the gutter in each bone, or tho grafts may be held by autogenous dowel grafts, as 
described elsewhere. The sutures are inserted by large curved needles or flexible 
probe, and pulled up from the bottom of the gutter in the form of large loops, under 
which the graft is placed mu! pressed into its bed. The sutures are then drawn tightly 
in place over it and tied. The graft, thus applied, assumes efficient fixation and supplies 
an active osteogenetie factor and stimulus to the bones into which it is inserted with¬ 
out the use of foreign material, such as metal plates, screws or wire. 

Tho necessity in these cases for some internal fixation lias been appreci¬ 
ated in the orthopedic service of tho Massachusetts General Hospital, according 
to I)r. Goddu, since December, I!)())(, and internal metal plates and clamps 
have been used in all excisions of knees, and. even under these conditions, 2 
out of 8 cases required rcexcisions on account of inability to form sufficient 
callus. Goddu mentions 27 cases done without Lunc’s plates in 3 years, of 
which only 4 showed union within (»to 12 weeks, 4 required rccxcision, and in 
1 silver wire had to be removed on nccount of a discharging sinus. 

“In throe cases whore the bones were drilled and held hv suture material, 
in one the suture broke, allowing displacement of ends of femur and tibia, 
and a reposition under ether was necessary,—in one other there was con¬ 
siderable motion at tho end of eight weeks.” 

On account of similar experience I have used, instead of a metal plate, the 
inlay bono graft, which I lxdievo to be far superior. 


BONY ANKYLOSIS OF KNEE WITH DEFORMITY 

Bony ankylosis with deformity cun be overcome in one of two ways: by 
removing a bono wedge from the maximum of the convexity or by a linear 
osteotomy, just above tho knee-joint. Tho latter procedure is preferred in 
young subjects, on account of less danger of epiphyseal damage, and in cases 
whore there are marked cicatrices ahout the joint on account of less danger 
of interference with the compensatory return venous circulation. 


FLEXION DEFORMITY OF KNEE WITH MOTION 

Osgood has offered a very satisfactory operative method for correcting 
long-standing flexion deformities of the knee where the contour of the joint 
has so changed that there is little likelihood of regaining full extension with¬ 
out an osteotomy of the lower end of the femur. 

Such cases may be the result of tuberculosis, various infections, or joint 
fractures. 

Osgood's Operative Teohnio (see Fig. 13)—“A two-inch linear incision is made 
on the outer side of the leg, posterior to the edge of the upper cul-de-sac of the 
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knee-joint, and extending upward from about the level of the upper border of the 
patella. This incision is carried down to the bone, and with a blunt dissector a apace 
is cleared over its upper surface. A second incision is then made at the same level on 
the inner side of the femur, and a similar space clean'd beneath the cul-de-sac over the 
upper surface of the femur joining the s|iacc made through the outer incision. 

“The flexible blade of an ordinary coping or jig saw (Fig. l!l) is now pushed 
through, teeth down, in the path made by the blunt dissector and insert id in the arma 
of the bow; the blade pusses over the top of the Isme beneath the up|ter cul-de-sac. 



Fm..IS. — Dhawiso nr Mkiihwic's t'ortm; Saw ano Diauhvm nr Ustbotomy mu STHAimmsNiNii 
Knee, so as to Phkhehvk Khkk Motion when It Kxista. Saw is i-uli-risl itl A. by fn-nins its end 
li-tnpnnirily from Imw. Saw mcisiou to It anil Ihonra- to < \ At f miw i» removisl from bow anil 
left for nrii-utntinii. Aiiollier saw is i-uii-nsl nt It’ nml lsm» im-isioti to f ‘ is nnuli-. Quadrilateral 
pil'd- A, ft. <\ If' i- imsliist mu lnu-ralty. b-n slraiahu-msl liriiuziiiii A' to A sml It to II'. (After 
Osgood.; 


The first cut is made forward mid slightly toward the |umterior surface of the hone, 
toward the lower end of the femur for nhout % to an inch, and then inclined sharply 
downward, i. e., toward the imstcrior surface of the femur biiekwurd. that is, toward 
the upper end of the tahle. 

“When the posterior cortex him I icon partially sawed through, the arum of the Ihiw 
an* removed and the detnebed saw, left in as a marker for orientation. A second saw 
blade, teeth downward, is now passed through the path alieve the Isme, and made to 
engage it ahovn the entrance of the first saw depending n|mn the sixe of the wedgo 
required. 

“A eut is now made in n straight line down to the position of the first saw and 
both saws removed. Thus a quadrilateral |airtion of hone is freed which is pushed out 
through one of the incisions. 

“Extension is then made mid either a green-stick or a complete fracture of the 
posterior cortical shell is made, while the lower end of the upper fragment is forced 
against the upper end of the lower fragment, whieh projecting upper lip made by 
the first saw eut keeps it from displacing backward and apparently quite firmly 
anchors it. 

"After closure of the wounds a plastcr-of-Paris dressing is applied und in our cases 
union has apparently been firm in from four to six weeks.” 
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GENU VALGUM 

( Knock-knee) 

Genu valgum or knock-knee (see Fig. 14) <M:curs almost wholly in early 
childhood and is usually due to rickets, occasionally to infantile paralysis. 

During the acute stage of rick¬ 
ets it should Im* unnecessary to em¬ 
phasize the inijsirtance of establish¬ 
ing a proper constitutional treat¬ 
ment. This should 1 m? supplemented 
by local massage, corrective manip¬ 
ulations and exercises. Accurate 
tracings should lx? kept during this 
period as a record for determining 
progress. If distinct improvement 
is not manifest or the age of two 
years has lteen reached with con¬ 
siderable deformity, more radical 
measures are indicated. 

Treatment by Braces. —Correc¬ 
tive braces should he applied to all 
cases of kinx’k-knee of any severity 
up to the age of years. One 
of the simplest, and most efficient 
braces is that devised by Thomas, 
which consists of a light, steel up¬ 
right with a trochanter pad at its 
upper end, with free motion in a 
joint oppoaito the hip articulation and a padded band to encircle the pelvis at 
the level of the anterior-superior spines. The lower end of the upright is 
rounded and bent at right angles, and inserted into the anterior portion of 
the heel of the shoo. The knee is fixed by a posterior bar attached to a thigh 
and ealf band, as Bhown in Figure 12. 

Wlion the brace is applied, the knee is held backward and outward under 
tension by an internal lateral pad fastened to tho posterior band upright by 
straps and buckles or by roller bandage. In severe cases the uprights are 
bent to conform somewhat to the limb, and as the deformity recedes they are 
gradually straightened until slight overeorrection of the deformity is secured. 

The braces are removed daily for massage and manipulations. In children 
of 2 years or over, of large size and severe deformities, braces should be worn 
at night as well as through the day. The duration of brace treatment varies' 
from 6 months to a year, and depends upon the degree of deformity, the ef¬ 
ficiency of the apparatus, and the age of the child. 
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Operative Treatment.—Operative treatment is indicated in all cases where 
the deformity is at all marked in children over 3 years of age. It is most 
satisfactory at all ages, excepting during the acuto stage of rickets. 

The operation of choice is. by all means, osteotomy, although lllnnchard 
obtains excellent results by o&tcoclusis. Personally, the supracondylar oste¬ 
otomy from the outer side, us ndvocutcd by Mact'ormac, is preferred. This 
ninv lie accomplished by a narrow osteotome or saw; A sharp osteotome, 
in. wide, is the preferred instrument. The field of operation is prepared in 
the usual way. the limb is rotated iu- 
wurd ami placet] u|mui a sandbag oppo¬ 
site the ]Hiint of lmnc section. With 
the cutting edge of the osteotome par¬ 
allel with the long axis of the femur, it 
is pushed comerwisc through skin and 
underlying structures to a point on the 
external surface of the shnft of the 
femur, almur a finger’s breadth uliovc 
the upper border of the external con¬ 
dyle. A few taps of the mallet incise 
the {terinsteuin. The osteotome is then 
turned at a right angle to the femur, 
ami a gauze s|M>ugo is placed around 
the osteotome and in contact, with the 
skin. Hy repeated blows of the mallet 
\tf-\ of the outer femur shaft, is cut 
transversely, with the chisel held as in Figure 1.1, its in this way the |Misgihility 
of driving the chisel too far through and entering the popliteal space is lessened. 
A green-stick fracture is then made of the remaining portion of the shaft. 
There may lie some bleeding from the osteotome wound. It is, however, far 
preferable to leuvc it iinsuturcd and allow the excess blood to esca|s\ rather than 
to contribute to h hematoma in the soft parts hy suturing the wound. 

The deformity is then well ovcreorrectcd and placed in a pluster-of-Paris 
spica from the toes to include the pelvis. 

If the deformity is bilateral, both legs are operated, and u double spica is 
applied as the dressing. In this case, it is applied with the limbs widely 
abducted, and to strengthen the plaster a piece of splint hoard, long enough to 
span the distance between the limbs just below the knees, is incorporated in 
the last layers of the plaster bandage. This position of tin: limbs favors the 
use of the bed-pan, and prevents soiling of the dressings. 

The dressing should remain on for eight weeks, and it should lx* determined 
in each case whether the plaster dressing should be followed by knock-knee 
braces for a longer period. In some eases of marked rachitic involvement 
supports should be worn for several months. 

In certain cases, where in addition to the femoral deformity there is a 



Flo. I.Y- -Tmc Outkotiimi- ash nil I’kofrii 
Way to 11»m> It. It i» n lirni wny In hold 
lilt- iwlmliniir mill li-Aai’iia llio ilimitur it* 
IwiiiK drivi'u min Mill liwna licyoiu! Ijuno 
Ix'ing ostixitninUnl. 



198 


BQtfE AND JOINT SURGERY 

severe deformity at the upper end of the tibia, this may be rectified at a 
second operation by an osteotomy at the tubercle of the tibia. In exceptional 
cases, where the deformity is wholly in the tibia, an osteotomy of that bone may 
beg] 1-sufficient. 


GENU VARUM 


( Bow-legs ) 

As this deformity (see Fig. Hi) is usually duo to rickets, the outline of the 
general treatment is precisely the same as for knock-knee, and the milder cases 

arc treated hv ex|K?etnnoy, massage, and braces. 
The application of braces here has a broader field 
of usefulness, uud the prognosis is more favorable 
than in kuock-kncc. 

The deformity of how-legs is usually wholly 
confined to the tibia, and is most commonly found 
in the lower 2/U of this bone. When the deform¬ 
ity is thut of a general lmwing of the tibia, brace 
treatment may lie sufficient up to 2*j. years of 
age; beyond that time the treatment should always 
he operative. 

Treatment by Braces.—Where the deformity 
is in the lower 2/tf of the tibia, the Knight hraco 
is the one of choice. This consists of 2 steel up¬ 
rights attached to the shoe* lx'lnw; a soft leather 
pad for pressure over the inner condyle of the 
femur is attached to the upper end of the inner 
upright. The outer upright extends to the head 
of the fibula, and the 2 uprights are joined by a 
calf hand. The lmwed leg is drawn toward the 
inner bar by a broad leather cuff, laced about the 
leg inside of the outer bar. 

As the deformity recedes, the inner bar is bent 
until ovcrcorrection is secured, ns in the ease of 
knock-knee treated by the brace method. This is 
usually accomplished in young children in from 
0 to 12 months. 

If the deformity is higher up and associated with outward bowing of the knee, 
a longer apparatus is necessary, with no joint at the knee. Such a brace is very 
similar to the short brace just described, except that the inner upright extends to 
the upper third of the femur uud the outer upright to the pelvis, where it is at¬ 
tached to a pelvic bund. A joint is placed in the outer upright opposite the liip 
articulation. The leather lacing encircles the knee and upper part of the leg, 
and serves to improve the contour of the leg by drawing it to the inner upright 



Fia. 16.—G«»o Vaswjk, Bow- 
legs corrected by osteoclasia or 
osteotomy at point of greatest 
curvature. 
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The corrective action of the brace progresses by bending the uprights to 
a better position from time to time. 

Operative Treatment.—The operation of choice is that of osteoclasis by the 
(•rattan osteoclast (see Fig. 171, except when the curve is sharp ami is situiitcd 
near the knee- or ankle-joint, such as the anteroposterior curve in the tibia near 
the ankle-joint (the chair-deformity I. Here the osteoclast has the same disad-' 
vantage as in knock-knee. On account of the nearness to a joint, and the 
increased density of the bone cortex at that jaunt, it is difficult to direct the. 



Km. 17. —The Grattan Ortkdci.art l'nr.i> I’hiniii’ai.i.t tor the ('ohhkitiun nr How-mum. It has 
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force so ns to produce a fracture at the maximum of the curve. Tudor tboao 
conditions, linear osteotomy is preferred. 

Ostkoci.asik. —In osteoclasis the point of greatest, deformity should al¬ 
ways lie selected for fracture. With the arms of the osteoclast, from :!•/_. to 
a in. apart, the concave side of the limh is placed against them, and thn maxi¬ 
mum of the convexity is op|Hisitc the. plunger. The limh is then (irmly held 
on cither side of the arms by an assistant, while the plunger or breaking bar is 
rapidly screwed down until fracture occurs, ami then tpiieklv reversed, Tho 
immediate release of the pressure of the plunger is im|a>rntive in order to 
prevent sloughing of the skin and underlying tissues. The limb ia ovoroor* 
rented and fixed by plaster-of-Paris dressing. 

Manual force over a Lorenz wedge or the edge of the operating table padded 
with a folded sheet is sufficient to produce the fracture in many cases of young 
children. 

Osteotomt. —An osteotome in. wide, with the cutting edge parallel 

with the long axis of the leg, is pushed eornerwise through skin and subcu¬ 
taneous tissue to the internal aspect of flic tibia. It is then turned to a right 
angle to the limb and the tibia weakened on the inner side sufficiently to allow 
fracture by manual force. The limb is ovcrcorrcctcd until the fibula is also 
broken. A plaster-of-Paris splint is applied, reaching from the toes to the 
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groin, with the leg in the overcorrected position. This is to remain on from 
6 to 8 weeks. 


ANTERIOR BOW-LEGS 

A linear osteotomy in done by the technic already deserilxfd. The fracture 
of the tibia and fibula is completed by manual force. Tenotomy of the tendo 
Achillis is necessary if correction of the deformity is prevented while the foot 
is in a position of a right angle to the leg. 


FLEXION CONTRACTION AT THE KNEE FROM ANTERIOR 

POLIOMYELITIS 

This contracture many times will givo way by manual stretchings under 
anesthesia. An efficient and safe method is that suggested by Whitman, pre¬ 
viously referred to under the technic for correcting contracture following tuber¬ 
culous osteitis of the knee (see page 191). 


TUBERCULOUS OSTEITIS OF THE ANKLE AND TARSUS 

Conservative Treatment.—In this as in other tuberculous joints both local 
and general rest should bo carried out. Local fixation is l>est accomplished by 
a plaster-of-Paris cast from the toes to the calf, with the foot at a right angle 
and slight varus position. Over this should bo placed a Thomas brace, as 
described in the treatment of tuberculous osteitis of the knee (see page 191). 

It is evident that traction cannot bo applied here as used in the case of 
the knee or hip, and to hold the brace in position and prevent its dropping a 
webbing strap is adjusted over the opposite shoulder. 

Operative Treatment.—As a rule, operative interference is unsatisfactory, 
especially early operations of a gouging nature. However, if by the X-ray a 
well-focalized condition can be demonstrated, as, for example, in tho astragalus, 
the removal of that whole bone is the operation of choice. 

TECHNIC.—Under an Esmarch bandage a curved incision is made from 
a point one inch above and posterior to the external malleolus, and carried 
under the malleolus and forward to the outer aspect of the nstragaloscaphoid 
joint The external lateral and capsular ligaments are severed and the foot 
turned inward. The astragalus is exposed and removed by dividing the cap- 
sular ligaments joining it to the os calcis and scaphoid. Infected soft tissues 
are carefully removed. If there is no evidence of secondary infection, the 
wound is dosed without drainage; otherwise it is packed for a while with p uge 

The after-treatment should be carried on precisely as if no operation had 
been done. 
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CONGENITAL TALIPES EQUXNOVAEU8 

(Club-foot) 

The treatment of congenital dub-foot should bo begun at the earliest ago 
possible and should be jiorsiated in until all teudency to recurrence of de¬ 
formity and restricted function is overcome. In infancy, numual stretching 
and fixation in plaster of-l*nris, without tenotomies or an anesthetic, sutticc, as 
a rule. After the walking age, more radical measures are usually necessary, 
such as subcutaneous tenotomies of the tendo Achillis and plantar fascia under" 
anesthesiu, followed by stretching and fixation in plaster-of-Paria—later, in 
a brace. 

At a still later jH-riod—in untreated or relapsed cases offering, besides 
the resistance of the soft parts, resistance of mnlformcd tarsal bones—the 
foot must In- remodeled bv o]ierntivc intervention and held in a corrected posi¬ 
tion. These cases usually include those over If years of age, and the implanta¬ 
tion of the bone-graft wedge into the short side, as will bo described later, is 
the method of choice. 

TBBATMBHT Etf INFANCY 

The technic of treatment of dub-foot in infancy, described by Soule in 
the Journal of flic American Orthopedic. Association, May, ID 11, is tho one 
of choice. By manual stretching at. intervals of 1 to 2 weeks, the foot ia 
overoorrectod to a degree in calcnncovalgus equal to, or even greater than, tho 
origiuul degree of cquinovurus deformity. The correction of the varus of 
the foot should lx* first accomplished, followed h,v the correction of tho cquinus. 
This is usually accomplished in early cases without, an anesthetic, in 4 to 6 
stretchings, at weekly intervals. By hia method of applying the plastor-of- 
Paris fixing dressing, the loosening or kicking off of the cast is prevented; and 
excoriations and macerations of the skin, and partial relapse of deformity 
while in the cast, are obviated. 

The leg and foot, art; lightly bathed with alcohol and, after thorough 
stretching without tearing or lacerating the soft parts, zinc oxid adhesive 
plaster is applied to the akin of the instep and inner surface of the great 
toe joint, to prevent abrasions of the akin by tbo chafing of the plaster dressing. 
A strip of the same plaster I to I */_. in. wide by H in. long, folded upon itself 
at one end to fonn a uou-adhesive lip about 2 in. long, is applied to the leg, 
partially about the calf in an oblique direction from above downward, so that 
when the free lip end of adhesive plaster is incorporated in the plaster dressing 
the pnll of the adhesion strip prevents any relapse or rotation of tho foot in¬ 
ward on the leg, and also prevents the child from kicking the cast off the 
limb, as sometimes happens in cases of fat chubby legs and short thick feet, 
particularly in the first few stretchings when the equinus is not corrected. 
Strips of absorbent cotton are placed between the toes to take up moisture. A 
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2-in. soft Shakor flannel bandage ia then applied aa a lining to the cast, ex¬ 
tending from the toe to the knee, allowing the free lip of the traetion adhesive 
atrip to protrude between tho overlapping layers of the flannel bandage. 

Tho foot and leg are now ready for tho application of the plaater-of-Paria 
bandage, which idtonld lx; 2 in. wide and .'5 yd. long. This is applied by the 
Burgeon while holding the foot in its overcorrccted ]s>siti«u, beginning at the 
toe, in a smooth simple spiral up the leg and under the free lip of the traction 
adhesive to the knee, then returned down the leg over the adhesive lip, drawn 
tight, and so on to the toes. Tho flannel edge at the top is turned down over 
tho edge of plaster, and tho samo is done at tho toes, to form soft borders to 
tho finished cast. During tho application of the plaster lmudage, the limb is 
. held slightly flexed at the knee by an assistant. The holding of the foot and 
the application of the bandage are done by the surgeon alone, as the parts are 
too small to allow of other assistance in the application of the cast. 

After the oast has sufficiently hardened to permit the surgwn to release his grasp, 
tho toes arc inspected to seo thnt tho circulation has not been interrupted. The plaBter 
bandage should not be drawn so tight in making the turns, or be nllowed to wrinkle, 
so as to interfere with circulation. The appearance of the toes—and each toe should 
be inspected—should ho a normul pink, neither blanched nor cynnosed. Slight pressure 
on each will denote thnt tho circulation is not interrupted. 

Tho first 2 or 3 stretchings arc tho most painful to the child and give 
discomfort for tho first 48 hours thereafter; from then on the baby suffers 
littlo discomfort from the chuugcs in the plaster. The child can walk freely 
in the piaster cast, us applied, since it is light and not carried above the knee 
joint. 

When overcorrcct,ion is easily und well maintained, and it is desirable to 
allow more freedom of movement, adhesive plaster strapping is substituted 
for tho plaster cast and is applied to hold the foot in marked abduction, prona¬ 
tion, and dorsiflexion. A strip l\U in. wide, and sufficiently long to encircle 
the fore-foot and pnss obliquely up und about the outer surface of the calf, with 
the foot well overcorrccted, is required. The 2 ends are secured iu place by 
additional adhosive strips—one to encircle the calf, to hold the upper end; and 
a second, applied across tho dorsum of the fore-foot and around the outer 
unklo, to secure tho lower cud. A flannel bandnge is applied over all. 

Soule has devised a sling brace to accomplish the same result in holding 
the foot in abduction and dorsiflexion. It is composed of a canton flannel 
loop to encircle the foot and ankle, and is continued up the outer side of the 
leg by a webbing strap, to be fastened to the upper end of a steel upright, 
which is scoured to the calf by a band about tho leg, and to the shoe below. A 
joint with a catch to prevent toe drop is made in the upright at the ankle joint. 
With this sling brace adjusted, tho child’s foot, when walking, is pulled oat- 
ward and upward with each step, which is in the direction toward correction 
of the varus and equinus. It is simple and easily adjusted and worn, and is the 
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most efficient form of brace to maintain overcornvtion of tiio foot. It is ulso 
well to thicken the sole of the shoe on the outer side. 

OPERATIVE TREATMENT IN CASES OVER TWO AND A HALT YEAR8 OF AQB 

Mi i.o ( 'asm 

Mild eases of club-foot and cases tlmt have partially relapsed from previous 
treatment in the long tyjie of foot are amcuuhlc to sulN'utancous tenotomies and 
forciblo stretchings, either manual or instrumental, under uncstlicsia. In these 
eases, the tendo Achillis and plantar fascia an- the usual tissues needing tenot¬ 
omy, (See Fig. IS.) The foot is ovoreorrootod and pi need in a plaster of-1'aria 
east from the toes to alstve the knee, with the toot nlidiictcd and the knee tlexod 
to near a right angle, to prevent rotation inward of the foot in the plaater. 


Skvkiik Casks 

The severer types of club-foot may la* considered under two groups, in order 
to simplify the description and choice of method of treatment. The salient 
characteristics of the lirst group are: a foot not markedly shortened: murkod 
adduction of the fore-foot; moderate varus and cipiinus. The heel is well 
formed, hut much elevated and can¬ 
not lie brought, to the ground. The 
inner Imrder of the foot is concave 
and shorter as compared to the outer 
convex border; the culsiid, if hyper¬ 
trophied and prominent, is only mod- 
erutely so. The foot is somewhat, 
smaller than its fellow*, due to under¬ 
development. 

Treatment of Group I.-- tenot¬ 
omy. —Certain cases of this tvjie. in 
which tho tarsus is largely in a plas¬ 
tic or cartilaginous state, respond 
readily to subcutaneous tenotomies 
and forcible correction, cither man¬ 
ual or by the Thomas wrench. The 
sequence of subcutaneous tenotomies 
in these eases depends upon the 
severity and resistance to correction of the cipiinus and varus deformities. 
The more resistant deformity should be tcnotnmizod first; that is, in a case 
where tho equinus is more resistant, the tendo Achillis should Iks tcnotoinized 
and the heel forced down manually or hv the Thomas wrench before the plantar 
fascia is divided, as in this way the benefit is had of the leverage of the uu- 
weakened foot 
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The forepart of the foot is grasped by the surgeon’s left baud and the tendo 
Aehillis is put on tension by dorsal flexion of the foot. The blade of a small 
tenotome, held parallel to the tendon and to its inner side, is thrust through 
the skin and subcutaneous structures. The cutting edge of the blade is then 
turned posteriorly and the tendon is severed completely. Cure should lie taken 
to soe that tho plantaris tendon is also divided. This is evidenced by a sudden 
giving way and separation of tho divided ends. After correction of the cqninus, 
the plantar fascia is put ou tension by forced dorsal flexion of the foot. The 
tenotome is thrust through the skin and subcutaneous structures on the inner 
side of the heel and just anterior to tho insertion of the plantar fascia into the 
os calcis. Tho fascia is severed by cutting from within outward, and the foot 
is further wrenched in order to overcome tho varus. Any other contracted 
bands resisting full correction are severed. Tt should lie emphasized that, after 
wrenching, tho f<x>t should lie entirely limp and jiermit ovoreorreetion easily 
in all directions. Gauze dressings are placed over tenotomy wounds, and a 
plastor-of-Paris cast is applied from the toes to the groin, with the knee flexed 
to near a right angle and the foot well overcorrected. 

At tho end of 4 weeks,- that part of tho plastcr-of-Paris dressing which is 
above tho knee is removed, or tho plustcr-of-Paris is changed and another cast 
applied from the toes to tho knee. Correction plastcr-of-Paris casts should be 
worn for not less than 4 months, or as long as there is any tendency to relapse, 
as determined by discontinuing the casts for a short period. 

BONE GRAFT WEDGE. —In the sovorcr, or relapsing, cases of this group, 
when tho tarsus resists correction by tenotomies and wrcnchings, it is remodeled 
by placing a bone graft into tho inner short nr concave side of the tarsus at the 
point of its greatest concavity, which is at the scaphoid bone. 

Ai,bkk’h Technic. —In addition to preparing the deformed foot for opera¬ 
tion, the leg is also prepared at the same time. A subcutaneous tenotomy 
of the tondo Aehillis is done, ami the equinus deformity is corrected. It is im¬ 
portant that tho heel should bo thoroughly brought down, using the foot as a 
lever over the lowor end of the tibia. 

With the foot on a sand bag a U-shnped incision is made and a flap of skin 
and subcutaneous tissue sufficient to expose the inner aspect of the scaphoid is 
. turned back. With a sharp osteotome the scaphoid is split into anterior and 
posterior halves. (See Fig. 19.) The correction of the adduction and varus 
deformities is accomplished by the forced separation and readjustment of the 
planes of the scaphoidal halves. While an assistant holds the foot in strong 
overcorrection, the distance between the scaphoidal halves is determined by 
calipers. The wound in the foot is then packed with a saline compress. 

The crest of the tibia of the other leg is now exposed below the tibial tu¬ 
bercle, and a wedge graft is outlined in the periosteum by a scalpel, t^^ 
in. thicker than indicated by the caliper measurement of the scaphoid cavity 
previously taken. With the small motor saw, cuts are made along the periosteal 
incisions through the bone oortex. Before disengaging the graft from its bed, 
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drill holes are made in iu ccuter with the motor drill. The graft in then re¬ 
moved by wedging a thin, narrow osteotome into the saw cuts, and ia threaded 
on a strand of medium kangaroo 
tendon, each end of which is 
threaded into a strong cervix 
needle. One needle is forced 
through the anterior half of the 
scaphoid from the cut surface side 
by a strong needle-holder, and the 
other through the jaisterior half 
from its cut surface side. In older 
cases a drill may have to la* sub¬ 
stituted for the needle, on account 
of the density of the lame. The 
graft, which is slightly larger than 
the cavity in the scaphoid, is then 
forced into |aisition lictwccn the 
two halves of the cut scaphoid, 
thus closing up the tarsal joints which have liccu separated anteriorly and pos¬ 
teriorly by the force exerted by the assistant in correcting the ftait. (St*c Fig. 
-'<• A. 15.) Tin* kanuariat tendon suture is then drawn taut over the graft and 
tied. The ja*ri osseous structures are drawn over the graft and sutured with 
chromic catgut, and the skin wound is sutured with pluin catgut. 



Kin. lO. -Kxnmrme nr Hcapmoiii oh AutmiMUs 
m-amioiii Joint run Inbxution or (!ha»t in (Vin- 
uknitai. AN|I Acvii-imku (’ucn-ntoT. I)<>| Ini lino 
indicate* |Miiiil (or incision for *pn|ilioi<t when* irnff 
is to Is* plan'd. Incision should Is* carried (nrwnnl 
(nr >nimull mi ns to nlford a Hup to eovi*r Kraft. 
IAIIst’k technic.) 



Fie. 20.—(.onoknital oh Faramttii* t'wi-nnT rar. Dunniimr and not Coukbi.tion. A In 
diacram representing adducti»n deformity in couKi-uitn) or iiamlytic clulefout, the scaphoid boat la 
^d * 1 into interior ami imatcrior halves. II shows thi* fisit after <mt«otoniy of the scaphoid and eor- 
recUiMi of adduction and varus dcfonnily by live separation of the acsphnitlal halves. A wedfa eu- 
bradalor tibial Kraft fixed with kannamo tendon ia represented in place. C indicates the — »*a«f 
*] MltQ y tl> * posterior surface of scaphoid and the bead of the astoundtu in paralytic club-foot. 

* —d— tihial Kraft ia represented in place. This ineieaaes the stability of the foot, at the aame time 
the rfu *^ foot deformity. I) represents the correction of a duMont in an eider child after 
the Phelps operation or any other purely soft tissue operation. The foot haa been corrected by 
aaparatiiiK the tarsal homo on the inside of the foot at their joints. The denser of the aubsequent 
dodoK up of these joints and a relapse of the deformity is obvious. (Alban's technic.) 




206 


BONE AND JOINT SURGERY 


With the foot overcorfectcd and the knee flexed to a right angle, a plaster- 
of-Paris cast ia applied from the toes to the groin. This is allowed to remain 
on for 4 weeks, and is followed by a cast from the toes to the knee, for an addi¬ 
tional 4 weeks. 

Treatment of Group II. —In eases presenting a very short foot, more 
marked varus and u hypertrophied cuboid, the graft is taken from the posterior 
part of the cuboid on tho outer side of the foot, and inserted into the scaphoid 
by precisely the same technic as that carried out in the tibial wedge graft. 
These incisions produce a complete transverse section of the bones of the tarsus 



Fio. 21 .—Congenital Club-foot Before and A ft eh Insertion of W kdok Graft into the Scaphoid 

Hone. (Drawing fmm photograph*.) 

and allow the forefoot to bo not only swung outward at this poiut but to be ro¬ 
tated about tho euboscaphoidal ligament. As this ligament lies approximately 
equidistant from the inner border of the scaphoid and the outer border of the 
cuboid, it is the center of a circle of which a wedge taken from the cuboid is 
a sector, and when used to All the gap formed by splitting the scaphoid and cor¬ 
recting tho foot it exactly fits and at the same time the gap formed by its re¬ 
moval from the cuboid is closed. 

The foot and limb are fixed to the groin in a plaster-of-Paris dressing, with 
the foot well overcorrectcd and the knee flexed. This dressing should remain 
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on for 4 weeks, followed by a second plaster-of-Paris dressing to the knee, to 
remain on 8 weeks. 

Advantages of the Bone Graft in Club-foot. It lengthens the foot, already 
much shortened, ltv pernianently lengthening the short side of tin* skeleton of 
the foot it insures in u most trustworthy way ago list a relapse of tin* deformity. 
No joint is involved by the alteration, therefore it docs not cause an interference 
with joint function or mobility. (See Fig. 21.) 

PARALYTIC TALIPES EQUIMUS 

Arthrodesis. Arthrodesis is the alterative treatment for talipes dpi inns. In 
order to support the foot pro]terly, arthrodesis at the tihio-astrngalar ami mid- 
tarsal joints is necessary. 

Under a touriiiipiet Itoth of these joints an* exposed by a median incision 



Fto. 22.—Ah Kxtbemelt Pronated Foot Corrected bt as Akthiiodkhih <•> the AstraqaLo- 

scaphoid Joint. (Houle's twlinir.) 

extending from about 1 in. above the ankle-joint downward for 3 in. The carti¬ 
lage is removed from the astragalus and leg bones and the astragnloscnphoid 
(see Fig. 22), also the calcaneocuboid articulations, with an osteotome or knife. 
The approach of these joints is much enhanced by plantar flexion. A dressing 
, of shaken gauze and a plastcr-of-Paris bandage holding the foot at a right angle 
are applied. 
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This operation should only he done for paralytic equinus, after a sufficient 
period of fixation of the foot at a right angle to determine that there is no possi¬ 
bility of any recovery of tone of the flexors of the foot on the leg. 


ACQUIRED CLUB-FOOT 

Faralytio Yarns. —This type of deformity is due to unbalancing of the foot 
by paralysis or weakening of the peroneal muscles. The outer border of the 
foot drops, the fore-foot adducts, and tho child walks upon the outer edge of the 
foot, forcing it into further adduction, and causing an increasing hypermobility 
at the astragaloscaphoid joint, resulting in a deformity very similar to that of 
a congenital club-foot. Tho requirements for treatment arc very similar to 
those of congenital club-foot, with the addition, of necessity, of the control of 
the hypermobility and dropping of the outer border of the foot. 

ALBIUS'S OPERATION FOB PARALYTIC VARUS. —The tendo Achillis is teno- 
tomized, if shortened. The astragaloscaphoid joint is reached by a U-shaped 
incision and the turning up of a flap of skin and subcutaneous tissues. With a sharp 
chisel or osteotome, all the cartilage is removed from the posterior surface of the 
scaphoid and the head of the astragalus. The foot is overoorrcctcd and the antero¬ 
posterior diameter of tho cavity is taken between the cut hone surfaces of the scaphoid 
and astragalus. The wound is packed with hot saline compress. The tibia is laid bare 
about 8 in. below its own tubercle. The dimensions of the required graft are out¬ 
lined by a scalpel in the periosteum. With the small motor suw, cuts are made com¬ 
pletely through the bone cortex. With the motor drill 2 holes are drilled through the 
cortex of the graft, before it is disengaged from the tibia. The transplant is then 
removed from its bed with a chisel and threaded upon 1 or 2 strands of kangaroo 
tendon, the ends of which are threaded into strong cervix needles. One needle is 
forced through the inner border of the scaphoid from the cut surface side, and the 
other is passed through the inner surface of the head of the astragalus from the cut 
surface side. The graft is pushed into position between the astragalus and the 
scaphoid, the sutures drawn tight and tied over the graft. (Sec Fig. 20.) The peri- 
osseous tissues are drawn over the graft and sutured with chromic catgut and the skin 
wound is closed by continuous plain catgut suture. 

If the peroneal muscles are entirely paralysed, the varus or dropping of the outer 
sidie of the foot can beat be controlled by using the tendons of those paralysed muscles 
for ligaments, as suggested by Gallic. The peroneal tendons and external malleolus are 
exposed by a curved incision with its convexity posterior. An osteoperiosteal flap, 1 in. 
in its vertical diameter and 2/8 in. in its anteroposterior diameter, is turned pos¬ 
teriorly by a chisel on the peri-osseous and periosteal tissues as a hinge. The peroneal 
ymdnn riiMtha are split for a considerable distance up and down from opposite the 
periosteal flap, and the tendons are brought forward and placed beneath the osteo¬ 
periosteal flap, which is sutured over them with silk. Additional silk sutures are 
passed through the upper and lower edges of the osseous flap, through the tend on s, 
and into the periosteum and perioaseous tissues of the fibula beneath the tendons. 

It is important that the foot*is held in overcorrection and that the tendons an 
h eM taut while the sutures an placed in position. The skin wound is dosed by con¬ 
tinuous catgut sutures. With the foot held in overcorrection, and the knee flexed. 
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t pinto cut u applied from the ton to the groin. Thia plaster should bo moved 
at the end of 4 weeks and be replaced by another reaching from the toes to the knee 
for an additional 6 weeks. It should be determined in individual cases whether addi¬ 
tional support by braces is needed. 

If it is not desirable to use the peroneal tendons for ligament* because the muscle 
power is not entirely lost, silk ligaments may be inserted between the tip of the ex¬ 
ternal malleolus and the cuboid, to fortify the weakened muscles. This is best accom¬ 
plished by short incisions over the external malleolus and cuboid, the silk ligaments 
being passed under the skin by tunneling with a blunt-eyed probe or a broad ligament 



Fhi. 23.— Case or P*a*Lm«: CLUs-ruoT Mcmaa and Afteh Operative CnMEcnuN ar Horn 
Osavt Wedok between Head or Aathaualu* and Hcaphuid. (Ailw'« iwhnir.) Drawings from 
photographs. 


clamp. The ends are inserted into the I tones of the external malleolus and cuboid by 
strong cervix needles or by drilling. As there is danger of tlx 1 untying of knots of 
heavy silk, fine silk is tied around each half knot. 

Postoperative convalescence is carried out in precisely the same manner as whan 
the tendons are used for ligaments. 


Advantages of the Albek Method. —Adduction and varus are cor¬ 
rected. The adduction is overcome by lengthening the inside of the foot and 
fixing the scaphoid to the astragalus by the mechanics of a wedge. Ilypenno- 
bility is controlled and a stable foot ia produced. The mechanical balance 
of the foot ia much improved. The anterior tibial muscle, an active factor in 
producing the deformity, is restored to its normal function. In certain cases, 
when the anterior tibial is well developed and the peroneal muscles are pant" 
iyaed, the adduction of the foot ia overcorrocted by inserting n larger bone 
ISA 
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wedge graft; the anterior tibial muscle is thus made to do more than its normal 
work by overbalancing the foot. 

TtHp ti H yilwwi- —This is due to the paralysis of the dorsal flexors and a 
consequent shortening of the plantar flexors, namely, the gastrocnemius and 
‘Boleus muscles. To correct this deformity, it is sufficient to do a subcutaneous 
tenotomy of the tendo Achillis and plantaris tendons near their insertions into 
the os calcis by the technic previously described under club-foot. 

Talipes Caloaneooavui. —Defonnity of the foot of this type includes both 
anterior and lateral displacement. Paralysis of the calf muscles is the essential 
cause. The distortion develops from functional use. The os calcis, unre¬ 
strained by the calf muscles, tips on end and increases the distance between 
the ankle joint and the weight-bearing portion of the heel. The foot is short¬ 
ened, and the arch is increased, and added to hv the pull of the plantar flexors. 

The characteristic feature of a foot of this type is its insecurity which, 
with the defonnity, centers about the astragalus. The removal of this bone, as 
recommended by Whitman, causes both the cavns and the lateral distortion to 
disappear, and the resultant loosening of the tissues allows the foot to be dis¬ 
placed backward and the plantar to la- flexed in the equinus. The lateral de¬ 
formity iB prevented by the malleoli gripping the anterior ends of the os calcis, 
and the return of the calcaneus is prevented by the impingement of the scaphoid 
against the anterior surface of the lower end of the tibia. The replacement of 
the foot so increases the leverage that the transplanted peroneal muscles are able 
to functionate with unusual efficiency. 

OPERATIVE TECHNIC.— The technic, ns described by Whitman, is as fol¬ 
lows: An Esmarch bandage having been applied, an incision is made from 
a point about 1 in. down the external malleolus, midway between it and the 
tendo Achillis, passing downward to the attachment of the tendo Achillis, for¬ 
ward below the extremity of the malleolus, and over the dorsum of the foot to 
the external surface of the head of the astragalus. The sheaths of the peronei 
tendons, which are exposed, are opened, the tendons divided below the malleolus 
and drawn backward. The bands of the external lntcral ligaments are next 
divided, and the foot being somewhat adducted, the intra-osseous ligament is 
separated. On further inversion, the tissues being retracted, one may, with the 
scissors, free the head of the astragalus from its attachment to the navicular 
and, forcibly twisting it outward, break off the cartilaginous margin to which 
the internal and posterior ligaments that cannot be reached are attached. The 
new articulation is then prepared. 

X thin section is removed from the lateral aspect of the adjoining os calcis 
and cuboid bones and from the internal surface of the external malleolus, which 
may be further shaped to secure accurate apposition. The same, but more 
difficult, procedure is undertaken on the opposite side. The internal lateral 
ligament is separated from the malleolus thoroughly, in order to permit complete 
•backward displacement, and tho cartilage is then removed from its inner surface. 
With a periosteal elevator, the strong inferior calcaneonavicular ligament is 
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detached sufficiently to permit the malleolus to sink in behind or to slightly over* 
lap the navicular. The two peronci tendons, thoroughly freed from their at¬ 
tachments to the fibula, arc then passed through the base of the tendo Achillis 
from within outward, and are sutured to it and to the periosteum of the oa 
calcia as well, at a sufficient tension to hold the foot in moderate plantar flexion. 
The tendo Achillis is sometimes overlapped and sutured, as an aid in restrain¬ 
ing deformity. The malleoli are then forced forward and accurately adjusted 
in the now articulation, and the wound is closed with catgut, reinforced with 



(.'in, •.>!. Kihmt I)k\hivi Shown Niiiimai. I.ivihauk nr I , 'oi>t. Hwunii Show* Kai’I.tt Hai.ancr or 
('AM AM.in'OI I. Km IT Willi III >1. Ml • II SHnB1KNr.il. TlllHU SHOWN Antmaiiai.cn IIkuiiveii and 
Stahii-itt and Xoumai. I.ki i.im.i: nr 1 ’obtbhiiih l*AHr nr Km it I’ahtiaixy IIkntokkii. (Alter 
Whitman.) 

several silk sutures. The f«n»t, carefully supported in its attitude of backward 
displacement (see Fig. -.Ml. and moderate plantar flexion, is thickly covered 
with sterilized sheet wadding and lixed by a light plaster bandage, particular 
care lieing taken to exert only the slightest constriction. The Esmarch bandage 
is then removed. The leg is then brought to a right, ungle with the thigh and 
the plaster bandage is continued over the thigh. The limb is suspended for 
several days or a wind,, the aim lieing to relax tension and lessen congestion. 
The plaster bandage, fiximr the limb in flexion at the knee, remains for several 
weeks, until immediate repair is complete, a section being removed from over 
the wound for inspection at the end of a week. It is then replaced by ono 
reaching only to the knee, holding the fisit in moderate plantar flexion, the 
sole lieing made level by the insertion of a wedge of cork. The plaster support 
is worn for alxmt IS months- the longer the better since the patient must bear 
weight on the front of the fisit. 

Although the cartilage is removed from the malleoli and adjoining bones, 
ankylosis never follows. In certain unfavorable cases, a brace may be applied 
to hold the foot in cquinus for a longer period of time. 

TUBERCULOUS OSTEITIS 07 THE SHOULDER 

This disease, here as elsewhere, is treated by rest, which is best accom¬ 
plished by fixing the wrist to the neck by a sling, with the elbow at a right angle. 
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The thorax, axillary apace, and shoulder are well padded with cotton wadding. 
With the arm to the side, the thorax, shoulder, and arm are included in a care¬ 
fully moulded plaster-of-Paris dressing. 

Another method of fixation, suggested by Soule, consists of the application 
of a plaster-of-Paris cast to include the chest, diseased shoulder, arm, and hand. 
The arm is held flexed at a right angle and away from the chest wall, to enable 
the patient’s clothing to be put on. As a lining to the cast, stockinette or a 
jersey shirt is used, and padded by the use of Shaker flannel bandages over 
bony prominences. The dressing, well fitted, furnishes a most efficient fixation 
and oomfortablo method of treatment. 

CONGENITAL ELEVATION OF THE SCAPULA 

Conservative Treatment.—The milder cases arc overcome bv passive motion 
and exercises planned to correct the restriction of abduction of tho arm and 
elevation of the shoulder. These measures are not likely to correct severe cases 
when the elevators of the scapula are contracted nr when there is a bony bridge 
connecting the scapula to tho vertebra. In these latter cases, it is obvious that 
an open operation is necessary. 

Operative Tsohnio.—A vertical incision is made through the skin and 
fascia between the spinous processes and tho scapula. The contracted muscles, 
which are usually tho levator anguli scapula: and the rhomboidcs major and 
minor, are divided, together with any shortened fascial bands which prevent the 
normal replacement of the scapula. If a bridge of bone exists between the 
scapula and vertebra 1 , it is carefully removed, together with any other super¬ 
numerary plates of bono or fibrous tissue. If any portion of the scapula over¬ 
rides the Bpinous processes, or if the superior portion hooks over the apex of the 
shoulder, these portions should be resected in order to facilitate the reposition 
of the scapula. If any difficulty is met with in holding the scapula in position, 
it may be anchored to a rib below by means of a temporary ligament of kan¬ 
garoo tendon. 

The skin wounds are closed by a continuous catgut suture, the elbow is fixed 
to a right angle, the arm abducted to 90° and fixed by a plaster shoulder 
ciaea, both passive and active, are practiced for a few weeks until motion is 
■pica from umbilicus to wrist. The cast is left on for 4 weeks, and then exer- 
free. 

TUBERCULOUS OSTEITIS OF THE ELBOW 

The treatment of this disease, here as elsewhere, is rest. The arm should be 
fixed at right-angle flexion, which is the position of greatest usefulness in ease 
of ankylosis or limited motion. This is best accomplished by a plaster-of-Paris 
splint from the axilla to the wrist In very acute cases, it may be necessary ts 
include the hand in the plaster-of-Paris. 
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TUBERCULOUS OSTEITIS OF TBB WRIST 

Hen*, as at the elbow, treatment consists in functional rest, with the wrist in 
an attitude which will give the patient the least inconvenience if ankyloaed or 
limited in its motion. The wrist should be placed in moderate extension, as 
this will allow the best closure of the hand by the action of the flexor mnaeies. 
Plaster-of-Paris affords the best means of fixation. 


PARALYTIC DROP WRIST 

This deformity, usually resulting from infuntile paralysis, is a most in* 
capacitating one, in that it causes a loss of the grasp und prevents the flexor 
muscles from closiug the hand. Apparatus for the control is inefficient and 
awkward. If there is uity evidence of contractility in the extensor muscles, 
hypcrcxtciixion should lx; maintained and the use of massuge und electricity 
should Ik; resorted to. When these muscles ure entirely paralyzed, a transplan¬ 
tation of the flexor carpi radiulis und uluaris bus 1kh*ii recommended. The 
prognosis of this procedure is <pu*xtiouahlc and it should lie attempted only in 
the most, favorable cases. A much more trustworthy procedure is that of fixing 
the carpus in moderate dorsal flexion hv n tibia! bone graft. 

Albee's Operative Technic. —The jk interior nx|x-ct of the distal cuds of the radius 
and adjucent part of the carpus arc cxisjscd by turning up a flap of skin and subcu¬ 
taneous tissues. With the Aline motor twin saw, a gutter is made in the posterior 
aspect of the noli us alsiut t'-j in. long and nlsiut 1 1 '■> iri. from its distal end. Thu 
wound is packed with saline compresses. With the same motor twin saw, a graft of 
sufficient length is removed from the antcro-intemnl surface of the patient’s tibia. 
This transplant in then inserte<l into the radial gutter and held with kangaroo tendon 
in drill holes, und sutured under the ligaments on the posterior as|s-et of the trapezoid 
und os inngnum. The subcutaneous tissues are drawn over the graft and sutured with 
interrupted sutures of ehromie catgut. The akin wound is closed with interrupted 
sutures c,f horse hair. 

The forearm and hand are included in a plaster-of-Paris bandage which is worn 
for 3 weeks, followed by a second splint for 5 weeks. Arthrodesis may be done fat 
place of the hone graft procedure, in individuals over IS years of age. 


TREATMENT OF S00LI08I8 (ROTARY LATERAL CURVATURE OF 

THE SPIKE) 

In considering the treatment of acolioais, wo feel called upon to state that 
although we believe a long stride has been taken toward the solution of this 
difficult problem in the past few years, yet the final solution ia by no mean* 
reached. 

Abbott'* Method. —Abbott has produced excellent result* by bia method, and 
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baa stimulated orthopedic surgeons to new. energy in dealing with this deform¬ 
ity. He compares scoliosis to club-foot, and maintains, that, as in the treatment 
of dub-foot, permanent correction requires fixation in an overcorrected posi¬ 
tion sufficiently long for the. readjustment and reshaping of the structures in¬ 
volved. He claims that lateral curvature requires, for its permanent correc¬ 
tion, the production of a curvature in the opposite direction aud the main¬ 
tenance of this overcorrection long enough to prevent a relapse to the original 
deformity. He accomplishes this overeorreotion bv placing the patient upon 
his back in his specially constructed frame in a hammock of canvas so shaped 
as to allow the spino to flex, and nt the same time to pennit the concave side of 
the thorax (the pelvis being fixed) to l»o forced posteriorly and laterally by 
means of bands drawn about the trunk and fastened to the various windlass 
bars of the frame. 

With the patient held in this fixed and overcorrectcd position in the frame, 
a strong plastcr-of-Paris jacket is applied—well pudded over 1 m niv prominences. 
An excess of padding is applied over the flat side of the posterior aspect of the 
thorax in the region of the large plaster window. This padding is for the pur¬ 
pose of causing the edges of the large plaster window to flare and is removed 
later to allow further correction. 

When the jacket has hardened sufficiently, the patient is removed from 
the frame and a large window is cut in the jacket posterolateralIv over what was 
the concave side of the curvature, and smaller ones antcrolatcrally on what was 
the convex Bide, through which thick felt, pails arc introduced to further force 
the thorax posterolaternlly through the largo oval window in the jacket. 

These jackets arc changed every 4 to fi weeks, until full overeorrectiou is 
obtained; then a celluloid jacket is applied, to be removed for taking prescribed 
exercises, and to be worn until all tendency to u return to the former deformity 
is overcome. Tho length of time required varies with the location and severity 
of the deformity. It must here lie acknowledged thnt not all cases are amenable 
to this method of treatment, or to any other method. It is important that 
treatment should bo begun at the earliest possible period of the deformity. 

Forbes’ Method. —Forbes advocates rotation of the thorax toward the con¬ 
vex side, as well as flexion and fixation in a plaster-of-Pnris jacket, fenestrated 
similarly to the Abbott jacket. From his reasoning and experiments, we con¬ 
sider his contribution toward the solution of this problem of much value. He 
has also devised a special apparatus for applying his plaster jackets in flexion 
and rotation. His method of rotation of the thorax brings a leverage action of 
the ribs at their attachment to the posterior segment of the vertebra’ to force an 
actual rotation of tho vertebra*, an increase in the angle of the ribs of the flat¬ 
tened or concave side, a widening of the angle of tho ribs of the convex side, 
and a restoration of symmetry of the chest wall. He points out the fallacy of 
using direct pressure against the ribs of the convex side of the thorax in forcing 
the correction pf the curvature, showing by his accompanying diagram that by 
this procedure the rotation of the vertebra toward their corrected position does 
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sot take place, but, instead, this lateral pressure actually teiula to further ro¬ 
tate the bodies toward the convex aide, sharpen the angle of the rilw of tho con¬ 
vex aide, and further tlnttcn the cheat wall of this aide. 

The reason for this increase of rotation of the vertebra' toward the convex 
aide ia that as the ribs have their attachment to the vertebra' posterior to the 
normal center of rotation of the spine, any pressure brought to hear upon this 
jatsterior segment either directly or indirectly, us through the ribs laterally - 
forces this |«>stcrior segment to rotate away from, and the anterior segment 
or the liodics themselves- toward the convex side. This luteral pressure exerted 
to the convex side of tin' thorax is transmitted to the rilw of the op|msite or eon- 
cave side through the inter|mscd sternum, tending to widen the angle of thn 
ribs of the concave side and by their leverage action on the jMWterior segment of 
the vertebra- of the concave side to pry this posterior segment toward thn con¬ 
cave side and assist the laslies of the vertebra 1 to rotate toward the convex side. 
Forbes’ method of applying the plaster jacket diifcrs but little from that of 
Ahliott. While AhUitt’s method is csscntiullv flexion and lateral pressure on thn 
spine. Forties’ method is torsion and flexion of the spine. 

( Paralytic Scoliosis, see lift. I 


THE INLAY BONE GRAFT FOR TREATMENT OF UNUNITED 

FRACTURES 

Objections to Other Methods. The Lane plate and other internal metal 
splints, when applied to ummited fractures of long standing, an* a hiudranen 
rather than an advantage in securing bony union. In ununited fractures wo 
have in the ends of the fragments a marked diminution or an entire cessation 
of osteogeiietie activity. This cessation of activity is evidenced in flu* marked 
sclerosis or eburnafion which is always found in ununited fractured ends, often 
extending back from the seat of fracture for from : Jj to 2 in. The pathology 
of this condition of sclerosis is very similar to that, found in non-ankylosing 
osteo arthritis, where there are an overdeposit of calcium salts and a consequent 
diminution and degeneration of iMtiusproducing cells. 

The therapeutic requirements of these paeudo-arthroses are fixation, stimu¬ 
lation of osteogeneais on the part of the fragments, and an osteognnctic scaffold 
connecting the active lame in each fragment back of the eburnated areas. 

The bone graft, when inlaid according to the technic herein dcneritwd, is the 
only means of fulfilling these rc<|iiircmcntH. Two, if not all. of these three essentials 
are necessary in order to secure 1 union. The lame plate furnishes hut one of these, 
viz., temporary fixation, hut at the same time it causes absorption and disintegration 
of bone. The Imne transplant not only produces fixation but also stimulates callus- 
formation and grows bone on its own part. 

Abundant evidence has accumulated to prove that something more than 
fixation is necessary in these conditions. The most favorable cases for external 
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fixation, such as fractures at the middle third of the tibia, with the fibula in¬ 
tact, have failed to unite in spite of months of'effectual splinting and re¬ 
cumbency in bed. At operation no interposition of soft tissues appeared and 
there was no evident reason for non-union. 

Codivilla appreciated the above-mentioned therapeutic requirements and 
met them partially by spanning the fractured area with a very thin autog¬ 
enous periosteal graft, which gave a fair percentage of good results. But it 
was not an ideal procedure in that it did not furnish efficient fixation, it did 
not stimulate osteogenesis between the end of the fragments because it was en¬ 
tirely superficial, and it did not penetrate cortical bone structure. Being extra- 
osseous, it therefore furnished an imperfect graft environment. 

Murphy has evolved a tatter method in his use of an intramedullary dowel, 
which furnishes more effectual fixation and, being entirely intra-osseous, favors 
stimulation of osteogenesis by tatter contact of graft to recipient fragments. 
It is, however, difficult to get contact of graft to active bone beyond the 
sclerosed area, which is most important. It is also difficult of application in 
fractures of the ends of bones where there is no medullury canal, and in small 
bones, such as those of the foreurm, where the medullary canals nrc small. As 
in tho caso of tho intramedullary aluminum splint of Elstarg, it is most diffi¬ 
cult to secure tho necessary lateral fixation in fragments in such cases as frac¬ 
tures of the ulna and radius, where those bones have been contracturcd together 
during long-existing non-union. 

An illustrative caso that will be mentioned later was that of an ununited 
fracture of 4 years’ duration at the middle of the radius. After 4 unsuccess¬ 
ful operations, including Lane plating, tho radial fragment ends were found 
closely contracturcd to tho side of tho ulna. They wore freed with difficulty 
and held in proper alignment by a long inlay bono graft. On account of the 
strong tendency of the angulation to relapse, the necessary lateral fixation 
would have been impossible by any intramedullary splint. The problem was 
easily solved by the leverage action of a long inlay bone graft. Tt is always diffi¬ 
cult to get a tight fit of the intramedullary splint into both fragments. 

Albee’s Teehnio.—The technic applied in ununited fractures of long bones 
is as follows: The fracture is exposed by a generous skin incision. When 
the fractured bone is superficial, as in the rase of the tibia, the incision is made 
lateral to the intended site of the bone insert. The skin and subcutaneous tis¬ 
sues are retracted, the bone ends are developed and freshened with chisel, motor- 
burr or saw, and the sclerosed bone plug is removed from the medullary canal. 

If there is overlapping of the fragments, the amount of pull required to 
correct it varieB with the degree of overriding at the site of fracture. In the 
rase of a fractured femur in a muscular man as much as a 150-pound pull may 
be necessary to secure sufficient extension. In this instance, it is far better to 
set up and adjust a traction pulley apparatus with heavy weights, or use the 
Hawley fracture table—either provides a constant and uninterrupted pulL If 
the fragments still overlap and sufficient extension cannot be made to bring 
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them together, it is necessary to trim off the fragments with motor-burr, saw, 
or chisel, until good position can be secured. This will produce shortening, but 
it cannot be avoided. 

The fragments arc now held in good alignment by an assistant The perios¬ 
teum is divided with a knife longitudinally over the bone to be removed in 
making the gutter for the bone insert. The periosteal flaps are turned back to 
either side, exposing the bone. 

Two parallel saw cuts, about in. apart, are made longitudinally to the 
fragment ends eomplotelv through the hone cortex to tho marrow cavity, with 
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a motor twin circular saw (sec Kig. 1). The distance lietween the saw cuts 
is arranged by adjusting the distance between the twin saws. These cuts arc 
made from 2 1 •» to .‘1 inches into the end of each fragment from the lino of 
fracture, while the fragments an- held in good alignment. They should always 
extend far enough from the line of fracture to reach well into the non-solerosed, 
active bone of either fragment. This distance is subject t« considerable varia¬ 
tion, depending upon tho site of fracture and tho amount of ohnrnation pres¬ 
ent. The twin saws should be adjusted so that the width of tho gutter for the 
graft should be from 5/1 fi to K/lii in., according to the size of the bone. Tbe 
revolving saws ‘are kept constantly bathed in saline solution by a spray con¬ 
nected with a sterile tube to a fountain syringe. This prevents the develop¬ 
ment of excessive heat from friction, which should always bo avoided on ac¬ 
count of its devitalizing effect upon peripheral bone cells. 

After the twin saws have traveled the desired length to make the gutter 
for tbe graft, the bone fragments between the saw puts are removed by severing 
the ends distal from the point of fracture with a narrow osteotome in such ft 
manner as to effect a tongue and groove joint with tho ends of the graft (see 
Fig. 25). With a motor-driven drill, holes are bored in the cortex on either side 
of the gutter, slanting inward to tbe marrow cavity, if kangaroo sutures are to 
be the means of holding the graft in place. These holes are placed near the line 
of fracture, so as to flx the center of the insert The ends of the graft are se- 
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cured in position by roe above-mentioned tongue-and-groove joint, when feasible, 
or by additional sutures. This joint is very quickly shaped, and the greater the 
muscular contracture the more securely it is held iu place. 

The exact length of the desired insert is obtained by measuring the gutter 
and transferring this measurement to the exposed untcro-intcrnal surface of the 
opposite tibia. A flexible probe or mechanic's calipers is usually satisfactory 
for this purpose, a right-angled bend marking the exact measurement. 

The wound and gutter arc packed with hot 
saline compresses while the graft is being pre¬ 
pared. The patient remaining in the dorsal 
position, the graft-yielding tibia is exposed by 
an incision over its crest. The overlying struc¬ 
tures are retracted, and the size and shape of 
the graft arc outlined in the periosteum by 
incnns of the scalpel, with the probe measure 
ns u guide. With the twin saws adjusted to the 
same distance apart as when forming the gut¬ 
ter, lame cuts are made to the marrow cavity 
along the untcro-intcrnal tibial aspect. With a 
narrow osteotome or small motor-driven saw or 
burr, the graft is now dislodged and the cuds 
grooved with the motor-saw to tit the triangular 
tongue of the gutter ends. 

A double strand of heavy kangaroo tendon 
is passed through the drill holes previously 
mndc. One strand in each fragment is now 
pulled up from the bottom of the gutter, and the graft is plneed under them. 
(See .Fig. 26.) Traction is now exerted on the limb and the graft is forced 
into position. A good fit is assured, because tho same adjustment of twin saws 
is maintained both in forming the gutter and in removing the graft, and there¬ 
fore they must be of equul and uniform width throughout their whole extent. 
Traction is now removed, und the elasticity of the soft parts forces the tongue- 
and-grooved ends into tighter adjustment. The kangaroo fixing sutures are 
then drawn taut und tied over the graft. 

It is readily seen that this not only affords most effectual fixation but that 
it also furnishes a most idenl environment for the bone graft. It brings each 
structural layer of the lame graft into close apposition with its corresponding 
layer in the recipient fragment, namely, }tcriosteum to periosteum, cortical 
bone to cortical bone, endosteum to endosteum, and marrow substance to mar¬ 
row substance. Periosteum ami—when possible—endosteum and marrow sub¬ 
stance are always included in the graft. We have proved bv animal experi¬ 
mentation that this close contact of Haversian systems assures permanent via¬ 
bility of a large portion of tho insert. The bone which has been removed from 
the ends of the graft in order to form the above-mentioned grooves, and other 
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normal bone fragments, arc finely chipped with n rongeur and pushed between 
and placed about the ends of the fragment* at the line of fracture wherever poa- 
sible. These act most effectively as supplementary foei of osteogenesis. Mac- 
ewen has well pointed out that the efiieaev of a lame graft varies in inverse 
ratio to its volume. The smaller the graft, the greater the relative osteogenesis. 

The site of the fracture is eoveml with the |H‘riostcnl llaps which were re¬ 
flected to expose the lame to la* removed. This gives two layers of periosteum 
covering the transplanted fragment. The overlying tissues ami skill art* elosed 
without drainage. The leg wound is closed in a similar way. cxeept that the 
adjacent muscles are drawn into the cavity from which the graft waa taken. 
Splints are applied ami not removed la*fore five weeks. 


ILLUSTRATIVE CASES 

Cue I.- M. S.: female; 45 years old; always healthy. Knur years previously she 
fell, fracturing the right radius at the junction of the middle and distal thiols, the 
ulna remaining intact. Fragments nilunil under ether. No union occurring in M 
weeks, the fraetiire was eiit ilowu ti|*oii and the intis<-le fri-cd from tile hone ends. 
lioi.ll apposition was seeureil. hut no union fnllouid. A sci-ond open o|H'ralioii wits 
perfortm ||. ami the fragment* were miih-d together. Again no union resulted. At a 
third open operation, the fragments were wind, hut again no union followed. Two 
y« ars after tin- fracture, at a fourth o|>erutiun. I.ane plates were applied. anil this also 
was foil.iwed hy tioii-unioii. Two years later t years after the fraeturi' tin* patient, 
in des|N'rati<m. eonsnlted me to determine whether something further emild not he done, 
for Iter arm was hotli painful and useless. 

Nnvemlu'r 7. 1911. the fracture w:ts eiit down ii|kiii and the I.ane plate was found 
loose in the periosseotts tissuis. The tips of the sereWs wen- found itt large circular 
cavities in the lsine from wliieh they hnil loosened. There was a depression in the side 
of the fragment ends when- tin- metal plate had caused tin absorption of hone. Tin* 
radial fragments, as shown in Figures :t and 4, were nnieh shortened from the previous 
operations and tin- metal contact, ami hinlly niiguhitcd toward the ulna. Their cuds 
were mnde fn-slt and with much difficulty their alignment was rurri-cted. This caused 
the radial fragments to retract from each other nlsuit an inch. The periosteum on 
the outer side of each fragment was incised distally fnun the fracture for 2\'s in., nnd 
retracted. exposing the hone. 

Hv menus of the motor saw and osteotome, a gutter was made in the fragments, 
according to the technique deserilasl, about 3/16 in. wide and 'l 1 in. long. With the 
motor saw, a graft V-* l>y 7/lfi h.v .1/16 in. was removed front the aiitem-internal 
aspect of the tibia nnd trimmed with the saw so that it fitted tightly into the gutters 
in eaeh fragment. The strong tendency of the angular deformity to relapse wan pre¬ 
vented. nnd the fragments were held very securely hy the heavy kangaroo bone auture 
previously described. A plnster-of-I’nris east was applied uitd upon its removal, 5 
weeks later, firm union of the fragments had occurred in good (sisition (see Fig. 6). 

Cue H.—II. C.; male; 26 years old; in an automobile accident in Scotland, April 
5. 1911, sustained a fracture at the middle third of the right tibia and fibula. The 
fracture was reduced anil plaeisl in a plaster-of-Pnris splint. Seven weeks later, no 
union had occurred, and Pier's hyperemia was applied for 4 months at a hospital in 
Scotland. No union resulted. One year after the fracture, with non-union, I cut down 
on the tibia and inlaid a graft 5 in. long, according to the above-described technic. 
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It vu not deemed necessary to disturb the fibula. In 5 weeks, firm union had occurred. 
Excellent function existed 80 months after the operation. 


FRACTURES OF THE VBBTEBBJE 

In cases of non-union and certain fresh fractures of the vertebra when displace- 
ment and cord pressure have not occurred, the bone (craft, as applied by me in Pott’s 
disease, is applicable for support and fixation. 

Illustrative Case. —An illustrative case is that of a young woman referred by Dr. 
H. E. Johnson of Naugatuck, Conn. She sustained, in a railroad accident, a horizontal 
fracture through the middle of the laxly of the eleventh dorsal vertebra. Plastcr-of- 
Paris jackets were worn continuously for I year, at the end of which time support was 
so necessary that whenever the casts liecumn soft the patient complained of pain and 
lack of support, ond asked for a fresh jacket. The tips of the tenth, eleventh, and 
twelfth spinous processes were exposed through a circular incision to the right, turn¬ 
ing up the flap of the skin nud subcutaneous tissues. These spinous processes were 
split on tnuHse with the attached supra- and interspinous ligaments with a seal|>el, 
thin chisel, nud mallet. A graft of sufficient length was removed from the crest of the 
right tibia and inserted in the cleft. The split ligaments, with the imbedded frag¬ 
ments of the spinous processes, were drawn over it by means of interrupted sutures 
of medium-sized kangaroo tendon. The patient was kept on a fracture bed for 5 
weeks. The support from the gruft thus embedded gave immediate relief, ulthough no 
plaster-of-Paris jacket was upplied. At this writing, there is no iwin or evidence of 
lack of support. 


UNUH I TB D FRACTURE OF NECK OF FEMUR 

In cases of ununitud fracture of the nock of the femur, the hone graft 
is even more advisable than in the shafts of long bones, for here the me¬ 
chanics, blood supply, and ostcogcnctic conditions are much more unfavorable 
to union. This is exemplified by the case of a young woman who received a 
fracture of the neck of the fomur, and four months later non-union was evi¬ 
dent. The psendartlirosis was cut down upon, the ends of the fragments 
were freshened, and the fragments were held together by a long square tin¬ 
plated spiko driven through the great trochanter and neck into the head. A 
long plaster-of-Paris spica was worn for 10 weeks. Primary union of the soft 
tissues resulted and fhe convalescence was uneventful. Much bone absorption 
about the spike occurred, and non-union resulted. 

This experience, among others, has induced me to evolve the following tech¬ 
nic for the application of the bone graft in place of the metal spike: 

Illustrative Case. —Female, no years old; non-union of the neck of the femur, of 
6 months’ duration. The point of fracture was reached through an anterior incision 
from the anterior spine of the ilium downward for 5 indies. The ends of the frag¬ 
ments were freshened by chisel, and sharp caret. A point just below the great 
trochanter was reached by a short lateral incision. The proper location through the 
center of the neck and the direction of the drill hole for the graft were determined by 
thrusting a small hand drill through the great trochanter obliquely upward through 
the center of the neck and into the center of the fractured end of the capital fragment. 
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aa felt or seen through the anterior incision. (Thia nay neocaaitate the withdrawal 
and reinaertion of the drilL) When the proper location and direction for the drill 
hole were determined, the large motor-driven drill was pushed inward along the direc¬ 
tion previously determined, through the center of the neck and welt into the head. 
Thia drill, made after my directions, produced a hole 6/16 in. in diameter. The drill 
was then disengaged from the motor and left in to hold the fragments in apposition 
while the bone graft wua being removed from the crest of the opposite tibia. 

This graft was removed by the motor saw, and was about 4 in. long by 6/16 to. 
7/16 in. in cross section. My doweling instrument, which turns out a dowel of proper 
size to fit the drill hole, wus then adjusted into the motor (see Fig. 6). While the 
motor wus held on the table by an assistant, I fed the graft slowly into the doweling 
instrument This was done with eoni|uirative sliced and assured a proper fit, aa the 
doweling instrument corresponds accurately in size to drill. This strong graft was 
driven into place by a metal mallet. The operative technic I icing similar to that when 
tlio inetiil spike is used. The skin was closed without drainage. In 6 weeks there was 
firm union. Six months after operation the patient walked about without pain and 
with perfect function. 


Tim inlay Imne graft, us applied in psciiihirtlirimiM. herein mentioned, has 
given 100 per cent, of bony union. 

On account of tin: chnriiution which always exists in the ends of fragmnnta 
in cases of psendartlirosis, it limy Ik* essential to use healthy Isiiie from else¬ 
where in the body, as tho tibia. 

XNXAY BONE OBAXT IN FRESH FRACTURES 

In cases of fresh fracture, however, as tin* lame is osti*ogi*netie f material can 
be taken from the fragments themselves and used to advantage. This is best 
done by making the saw cuts in one fragment just double tho length of tho 
other and trans|msing the two strips of lame removed. 

This lias lieen done in two of my later eases of psendartlirosis and in all 
cases of recent fresh fractures; the inlay graft as well as its gutter site has 
been so formed that they are nlamt tyt in. wider at their |a*rioateal surface 
than at their endosteal surface. This wcdge-slmja-d eross-seetion of graft and 
its gutter prevent the graft from slipping into the marrow cavity. This is of 
especial advantage in all operable eases of fresh fracture, lieeause tho medullary 
canal is never filled by new bone as is the ease in long-standing non-union. The 
•graft is held in place by autogenous dowel grafts placed obliquely into the corti¬ 
cal bone on either side of gutter with their ends projecting over and in contact 
with the periosteal surface of the graft (Sec Fig. 27.) This affords a fixation 
practically as secure as that of the Lane plate and without the use of any for¬ 
eign substance. The grafts are removed from the fragments by starting the 
cuts with the twin motor-saw adjusted to alxfut 7/10 in. (1 1.1 mm.) apart in a 
femur, then completing the cuts through the cortex to tho marrow eavity with 
a single motor saw. The longer strip of lame is then inserted into the gutter 
so that half of it is in one fragment and half in the other. 
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Dowels are now turned out with the motor doweling instrument, using for 
this purpose either the shorter strip of bone or bone removed farther distal 
from point of fracture. 

The graft is then forced into place and 4 holes drilled obliquely to its side 

into the cortex of the gutter. The dowels 
are then driven into place, allowing their 
ends to project over and in contact with 
the periosteal surface of the graft. The 
inlay graft thus inserted affords as secure 
iuunediute fixation as the Lane plate. 

This, as well as other similar technic, 
would lie difficult without resorting to 
the motor saw. The proper use of the 
motor saw, by shortening the time of 
operation, lessening the traumatism, and 
affording a means for accurately shaping 
the bone grafts and their bods, has 
opened up u very wide field of applica¬ 
tion, hitherto impossible of development. 
There are many technical diflicultics in 
connection with bone work which could 
never be overcome except for the assist¬ 
ance of tho motor saw and its various 
adjustable attachments. 

Almoh’s Inlay Bom* Ok a ft Method in 11 repair of deformity and the 

th* Thhathbnt or Fhksk and Unhnitkd result of traumatism of the skeleton, the 
Fractures. Tho ahortf-r piece of Ixmo . , . , . ... 

lifted from tho gutter in nplit longitudinally HUVHIltttJSO of the 1180 Or its OWU material 

with motor saw into two or three parts, a)u [ 0 f tlio avoidance of the former seem- 

from which dowel pegs arc made by oloc- . . , 

trio lathe. Drawing* B and c illustrate ingly necessary foreign substances has 

SSoitf ^f2Tan b d y ES. PeRH ' ,d ‘ ,0Cr0M ' l«en clearly demonstrated. Metal intro¬ 
duced into tho tissues is in most respects 
the direct antithesis of the bone graft. It favors infection, absorption, and 
disintegration of tissue. 

The bone graft, being living tissue, has certain gorm-resisting properties. It 
immediately becomes adherent and fixed to tho connecting tissues. It not only 
stimulates the bone with which it is contacted to increased osteogenesis, but it 
proliferates bone on its own initiative. 
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In no other field of surgery is then 1 it wider range of opinion tliun flint ex¬ 
isting with rt-gurd to the o|s*u treatment of fractures as compared to the closed 
or non-o|H'rative treatment. A* yet no |K»sitive dietnm enti be pi veil unless one 
accepts lame's statement (11) that practically all east's of simple frnetnre 
should Is* siihmitteil to o|m*ii reduet ion; or, contrariwise, accepts the opinion of 
those opposed to this view, that only in the exceptional case should open opera¬ 
tion he undertaken. 

With the introduction of aseptic technic into surgery, and its further 
development, there has ls>en a natural increase in the number of raw’s of frac¬ 
ture submitted to njieratinn. 

The Committee appointed bv the Section on Surperv of the British Medical 
Association has piveti an extremely valuable rejsirt ( Hi) on the ultimiite results 
obtained in the treatment of simple fracture of the loop lames, oceurrinp from 
January, IttOii, to UecemlsT, 1 it 10. The rejsirt defines f>|M*rutivi* treatment as 
includinp any operation in which the frueture is ex]sised to replace the frag- 
incuts, and divides the eases into three operative classes, vi/„: 

A. Those in which operation is decided upon at once and performed as 
soon as practicable. 

B. Those in which operation is performed on account of failure to obtain 
and maintain accurate apposition by external mechanical appliances. 

f. Those in which the operation is performed for faulty union, deficient 
union, or non-union. 

The Committee considers classes B and C to consist of cases in which, in the 
judgment of the attending surgeon, non-operative treatment has failed; and in 
these cases the opinion of the surgeon in charge should lie accepted as to the 
unsatisfactory nature of the primary non-operative treatment. 

Class A furnishes a field for the comparison of the results in the non-opera¬ 
tive as compared to the operative treatment of the eases which fall into this 
class. 

The main conclusions from this admirable report are as follows: 

1. It is possible by either non-operative or operative treatment to obtain a 
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high percentage of good results in children. The results of non-operative treat¬ 
ment in children, with the exception of both bones of ther forearm, are unlikely 
to bo improved upon by any other method. Operative results expressed in per¬ 
centages are approximately the same as the nnn-operative; 1,017 non-operative 
casos, 00.5 per cent, good functional results; 01 ojxjrativc cases, 93.6 per cent, 
good functional results. 

2. In comparison with the results in children, the non-operative results in 
those past 15 arc not satisfactory, and from tin; analysis of the ago groups, it is 
clear that there is a progressive depreciation in the functional result, as the ago 
advances, in tlioso euses submitted to nou-operntivo treatment, i. c. the older 
the patient, the worse the result. 

3. Although the functional result may bo good with an indifferent anatomic 
tone, the most certain wny to obtain a good functional result is to secure a good 

anatomic one. Of the operative methods, those which secure perfect reposition 
and absolute fixation of the fragments yield tatter results than methods which 
fall short of this; and imperfect fixation of the fragments by wire or other 
suture lias bmi found unsatisfactory in fractures of the long bones (the ole¬ 
cranon excepted). 

4. In order to Been re the most satisfactory results from operative treat¬ 
ment, it should bo resorted to as soon us practicable. Operative treatment should 
not be regarded as a method to ta employed when non-operative measures have 
failed, ns the results of secondary operations compare very unfavorably with 
theme of immediate operations. 

5. Opcrativo treatment of fractures requires ejwcial skill and experience. 

6. A considerable portion of the failures arc due to infection. 

7. The mortality due to operative treatment is so small that it cannot be 
urged as a sufficient reason against, this method of treatment. 

Darrach (3) puts the proportion of cases suituhlo for operation at 5 per 
cent., based upon the number of operations at the Roosevelt Hospital. 

Armamentarium.—The instruments necessary for uu operation are. for gen¬ 
eral purposes, those depicted below. (In special cases certain other instruments 
may bo of service, nnd these will Ik? indicated, where they arc applicable, in the 
text.) 

Lambotto clamps, 2 of cacli size. 

Rone plates—Lane. Sherman vanadium Btccl. 

Screws—wood screws threaded to lieud, self-tapping, vanadium steel, Sher¬ 
man type, 3 sizes, Va, Vai % mck. 

Screw holder. 

Screw-driver. 

Drill. 

Rrace and bit with drill points. 

Periosteal elevators. 

Rongeur forceps. 

Lion jaw forceps (long handle). 
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Freeman external plate. 

Bone jack. 

Screws, Lambotte type. 

For bone grafting in non-union: 

Osteotome. 

Mallet. 

Chisel. 

Hand saw. 

Electric saw, Kenyon model. 

Strong-bladed knife. 

. Knives. 

('lamps, etc., common to ordinary operations. 

Needles. 

Indication for Operative Treatment.—In general, open operation is prac¬ 
tically always indicuted in the following types of recent simple fracture: 

Fracture of the patella, with Reparation of the fragments. 

Fracture of the olecranon with separation of the fragments. 

Fracture of the head of the radius with displacement of thu fragments, or where 
the fracture line involves the radio-ulnar joint. 

Fractures of the shaft of a long bone in which the soft parts become interposed 
between the frnctuml ends of the bone. 

Fractures of the carpal and tarsal lioncs, with wide separation of the fragments or 
displacement of the fragments (carpal scaphoid and the astragalus). 

Fracture-dislocation, viz., fracture of the surgical neck of the humerus with dis¬ 
location of the head. 

Fractures of the tuberosities und condyles of the vnrious bones with rotation of 
the fractured process—for example, fracture of the external condyle of the humerus, 
with rotation of the condyle, so thnt the fractured surface points outward or away 
from the line of fracture in the shaft. 

Furthermore, operation is indicated when there is hemorrhage due to the injury 
of a large vessel, when there are signs of compression of n nerve, when the sharp point 
of a fragment is caught in the skin, and when infection has occurred in the region of 
the fracture. 

In a Becond group of cases the indications for operation are variable. In 
this group is found a wide variety of lesions, many of which can be properly 
reduced by classical methods without operation. Should such reduction be un¬ 
satisfactory, open operation is indicated to correct the deformity (Class B of 
the report of tho British Surgical Society). Necessarily the selective process 
for submitting the lesions in this group to open operation will vary with the ex¬ 
perience und equipment of the surgeon, but none of the fractures belonging to' 
this group should be submitted to an operation uutil a thorough examination 
under an anesthetic, a proper attempt at reduction and an X-ray picture of the 
result of that reduction have furnished the data essential to a proper judgment 
as to the necessity for an open operation. 

Care, experience and a proper estimate of mechanical forces existent in the 



INDICATION FOR OPERATIVE TREATMENT 


227 


fractured area will give a large proportion of successful reductions by non¬ 
operative methods. In the hands of tho inexperienced, success is not to be ex¬ 
pected. In cither case, a careful control of tho reduction by the method above 
mentioned will give a basis for selecting for operation such eases as show a re¬ 
duction which is not sufficient to meet the indications in the given ease, or such 
cases in which reduction is obviously impossible. 

Here, likewise, one must emphasize the fact that the recognition of the 
necessity for an open operation should occur within the first 2 weeks after the 
injury. Failure to reduce auv tv]H> of fracture, even the simplest, may occur to 
the most experienced surgeon, hut the fact that the existing reduction is u fail¬ 
ure should not escape anyone if proj>er control by the X-ray, as mentioned alsive, 
bo used. 

Practically every type of fracture in this group may need an operation, some 
types with greater frequency than others. Those fractures which most fro 
ipiently require operation are fractures of the long hones, csptvially the femur; 
fractures involving the joints, i. e. iutra-nrticular fracture of the. lower end of 
the humerus ami femur; fracture of the forearm; ami, in fact, any fracture 
which promises a poor result by virtue of an ini|a!rfoot reduction. 

Ojieratiou in old fractures is indicated for deformity, for non-union, for tho 
mobilization of joints, etc., hut tho indications for an ojtorative procedure in 
this type should not lm considered with the operations for fresh fractures, nor 
should tho result or any complication of such operation la; included with the 
results obtained by oja-ration in recent fractures. 

Cotton (2) states that he: 

1. Operates ns a routine in: 

(a) Compound fractures. 

(b) Fractures complicated with vessel lesions. 

(e) Fractures complicated with nerve lemons. 

(d) Patellar fractures. 

(c) Olecranon fractures. 

(f) Fracture luxations. 

2. Usually operates after a trial of milder methods in: 

(a) Carpal injury. 

(b) Fracture of the femoral shaft. 

8. Often operates in: 

(a) Fracture of humorus. 

(b) Fracture of leg. 

4. Operates on occasion in all fractures in fit patients that promise a 
bad result as they lie. 

Contra-indications to Operative Treatment. —The contra-indications to oper¬ 
ation upon fracture are those applicable to operations in general (sec Vol. I, 
Chap. V). 

Certain special contra-indications to operation upon a broken limb are found 
in infected abrasions of the skin or infected wounds of tho limb near the frae- 
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ture, dermatitis, and thrombophlebitis, especially in the lower leg; and it is my 
belief that great care should be used in the selection for operation of cases with 
actively suppurating wounds in any region of the body, because of the danger 
of embolic infections at the site of tho operative trauma following the depres¬ 
sion coincident to that operation. 

Tho most striking contra-indications to an open operation upon a broken 
bone aro inexperience on the part of the surgeon, unsuitable surroundings and 
insufficient equipment. 

Furthermore, tho oporator should have a thorough knowledge of the 
anatomy of the region to 1)0 operated upon, and should understand the physical 
functions, i. e. tho physics of tho muscles, ligaments, etc., involved in the injury. 
Such knowledge may prevent some of the gluriug faults ulrcudy existent in the 
treatment of broken bones. 


THE OPERATION 

Time for Operative Intervention. -Tho most advantageous time for the oper¬ 
ation lies between the fifth and the fourteenth days. Operations on small bones 
should come between the fifth and tenth day, on the larger bones lietween the 
seventh and fourteenth day. 

Lambottc (10) varies tho time of operation with tho extremity involved: 
Upper extremity sixth to tenth day; lower extremity tenth to fifteenth day. 

By this time tho exudate in the region of tho fracture has been absorbed, 
reaction in tho tissues about the injured nren hns set in, and the fibrin frame¬ 
work has bccomo deposited over the ends of tho fragments, llv this time it haB 
also been fully demonstrated whether the other methods of reduction have ac¬ 
complished the desired result (see Indications for Operative Treatment). 

Before resorting to operation, a good X-ray picture in two planes is an essen¬ 
tial. It is perhaps unnecessary to state that tho surgeon should interpret the 
picture himBelf, that the negative should be in the operating room and visible 
for examination throughout the operation, and the conditions found at opera¬ 
tion should be checked up with the detail given by the X-ray. 

Immediate operative intervention, i. c. within the first 24 hours, is inad¬ 
visable for the following reasons: 

1. The patient usually is in shock as a result of the accident. 

2. There is an increased danger of such complications as pneumonia, de¬ 
lirium tremens, etc. 

3. Other lesions of more importance may be overlooked. 

* . 4. Locally tho tissues injured are infiltrated by blood and are more liable 
io infection. Tho skin is odematous, infiltrated, and excoriated, and surgical 
cleanliness is difficult to obtain. 

5. Sufficient time has not ensued to determine the outcome of conservative 

measures. 

6. There is no X-ray except in unusual cases. 
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Tho statement that there is a greater ease of reduction at this time by opera¬ 
tive measures is largely theoretical. Certainly it can be no easier than the cases 
done during the time of election above specified. 

Preparation of Patient for Operation.—The general preparation is that pur¬ 
sued for any major operative procedure (see Yol. I, Chap. IV). 

The local preparation of the part to be operated upon is as follows (Author’s 
method): 

On the day preceding the operation, the part should 1* thoroughly shaved 
and washed with green soap and warm water. Then take equal parts of bleach¬ 
ing jtowder and pulverized washing soda and mix with sufficient warm water to 
make a thick cream, and rub this cream over the part for ubout 5 minutes. 
Wash off the cream with sterile water, then with TO jht cent, alcohol, uud cover 
with sterile dressing while still wet with the alcohol. 

On the ojicriitiug table alter the pnticut is anesthetized, this dressing is 
removed, the skin wiped with u mixture of equal parts of ulcohol and ether, 
ami then thoroughly covered by a solution of ft jier cent, thymol in Oft jht cent, 
alcohol. Care should In* taken to u|qdy the alcohol thymol solution freely, ami 
sufficient time should Is* given for the alcohol to cviijmrutc. 

The patient should then Is* appmjirintcly drujicd with sterile sheets, etc. 
Following this tin* line of the immediate incision should again In* wijs*d with 
the alcohol thymol solution. 

Technic of Operation. 1 After the skin is incised and the deeper tissues ex- 
posed. folded sterile towels should Is* clamjied along the skin edge to completely 
isolate it from any contact with instruments, etc., which enter the wound. 

The fascia and muscles overlying the bone must Is* ojs'ited hv sharp dissec¬ 
tion ami the region of the fracture frt'cly cxjsiscd. Nothing is to Is* gained by 
small or even medium-sized incision*. The ends of the fragments in the long 
bones should he freed sufficiently, a Lnmlmtte chimp placed ujmu ouch frag¬ 
ment, and by traction in opposite directions upon the handles of these damps, 
the lmnc should lie muui|>uhitcd into apposition and so adjusted that the frac¬ 
tured ends tit perfectly. Loose fragments should Is* replaced in their appro¬ 
priate situation or removed, a* the situation demands. When tho ends havo 
been correctly apposed, a clntnp—Lainbotto—should In* clamjied across'the 
line of frncture to hold the broken ends in position. 

FIXATION OF THE REDUCED FRACTURE IN THE SHAFT OF A LONO BONE. 
—While fixation of the reduced fracture may be accomplished by a large num¬ 
ber of methods, in my own exjierienee a plate of the type described by 1.ane or 
I^mbotte has been the most satisfactory. The plate should be sufficiently long, 
too long rather than too short, and should contain sufficient screw holes to make 
the strain upon the individual screw comparatively slight. The distance be¬ 
tween the screw holes nearest to the line of fracture should be such as to avoid 
the entrance of the screw into the line of fracture. 

A suitable plate having been chosen, the jaws of the clamp across the line 

'For instruments described in text see Armamentarium. 
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of fracture are temporarily released, the plate inserted and so adjusted that its 
center is opposite the line of fracture with its long axis parallel to the long axis 
of the hone, and the clamp again lockfed so that the plate is firmly held against 
the hone. 

Drill holes slightly smaller than the screws to be used should then he made 
in the bone through the screw holes in the plate, and the screws farthest from 

the line of fracture driven home. In succes¬ 
sion, the same process is repeated, the screws 
proximal to the fracture line lieing the last to 
bo driven into plaee. When these are set, the 
clamps are removed, the tissues dried with 
pads on holders, any bleeding points ligated 
and the tissues closed in layers—the skin 
loosely BUtured with silkworm gut. 

DRAINAGE.— While drainage is not neces¬ 
sary in the superficial fames, it is my own 
practico to place half of a split rubber tube at 
each angle of the wound in cases in which the 
bone is deeply situated mid covered by thick 
muscles. These druins should be inserted be¬ 
fore any of tho tissues arc closed, ami not 
poked through an npertnre in the skin when 
the operation is completed. 

The purpose of this drainage is to allow 
the fluid contents of the exudate to escape and 
to allow for a more rapid deposit of the fibrin 
rather than as a preventive to infection. In 
superficial bones, loose suturing of the skin 
permits a ready outlet for tho serous exudate, 
hence drainage by any foreign mnterial is 

Fia. 2 ,—Fixation bt Fbbbman Ex- superfluous. 

TBBNAL Bon* Plat* in Compound * , ' . . , , . . , ... 

Fbactub* OF Tibia and Fibula. These drains may be left in place until the 

Notice the lon« “ Tew * in JJ 10 ‘[W* firBt dressing, the time of which must be gov- 
flxed by the bar A outside the skin. , , , ’ , ,, ^ 

Dressings are placed about the erned bv the amount of the exudate, the odor 

tho temperature of the p.- 
in tho drawing, sterile rolls are then tient, etc. Usually the first dressing may be 

ri‘fti U ed by murii^roUer W ut- postponed to the seventh or eighth day post- 

daces. KedrosslnK may then be done operative, at which time the stitches and the 
without disturbing the posterior . . , , , , . 

splint. drain may be removed and a dressing reap- 

• plied. No attempt to replace the drains along 
the drainage tract should be made. The tract will remain open sufficiently 
long and heal by scab formation without any further interference. 

OTHER METHODS OF FIXATION OF FRAGMENTS.—EXTERNAL BoSE 
Clamp. —Introduced by Parkhill (12), this method has, as its most ardent ad- 
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vocates, Freeman (7) and Lambotte (10). The exposure of the line of frac¬ 
ture is made as above and the fracture reduced. The long screws are driven 
into drill holes in the lame above the line of fracture so that ihcy run parallel 
to the long axis of the bone. The projecting ends of these screws are then fixed 
in the external clamp outside the skin, and the fractured ends thus held (irmly 
iu apposition. 

The external clamp of Lamltottc is so constructed that adjustment of the 
screws may be made after they are clnm|H*d to the outer bar of the external 
clamp, and, while it is more complicated, allows for more adjustment than that 
of Freeman. After the fracture is solid, the screws are removed and no for¬ 
eign material is left in contact with the 1k«iic. 

The clamp is csjicciiillv etlicaeious in the treatment of compound fracture 
in that the screws may Is* placed at a distance from the. line of fracture uud no 
foreign material is placed in the wound across the line of frueture. 

Fixation uy Aiisouiimii.k or Non-aiisoiiiiaiii.k l.io.vrnm Matkiiiai..- -Ex¬ 
cept in widely isoluted instances, this form of fixation of the fragments is of 
little value, despite the constant repetition of its value by the publication of 
reduction ami wiring operations. It is not iiifrctpicnt to sin* “the result lifter 
wiring" illustrations, with the wire broken, but the fragments iu fair position, 
or w’ith the wire too loose to la; of service, yet with the fragments in position, 
all of which means that the fragments would have remained reduced without the 
assistance of the wire. 

Tho varieties of wire recommended are numerous: silver, copper, phosphor 
bron/.e, galvanized iron wire and twisted steel cable. To this non absorbable list 
one might add silk, linen, silkworm-gut, etc. 

Personally, I can see no use for any of these typon of non-nhanrlinhlc ligature 
material, not because of their nmi-disappcarancc by the action of tissue absorp¬ 
tion, but because they offer so little iu tho way of proper fixation, certainly no 
more than is offered by stout catgut or kangaroo tendon in the eases to which 
this type of fixation is suitable. 

Hence I prefer to use kangaroo tendon, ehromieized or plain, or catgut in 
the order mentioned for the fixntiou of fracture of the patella, olecranon, long 
oblique fractures in small bones, some types of oblique fractures in large bones, 
and in the fixation of separated apophyses. 

Fixation by Nails anh Screws. —Tulwrclcs, apophyses, tuberosities, 
trochanters, etc., may be nailed or screwed to lame from which they have been 
fractured. Fot this purpose a wood screw threaded to the head is prefcrahlo to 
any type of nail. Screws of ivory or bone have a theoretical value in that they 
are absorbable after a long time. Practically they are foreign Imdics during tho 
same period that the metal screw acts as one and any typo may have to bo 
removed. 

Fixation by Staples—Simikde or Lambotte Aokapks. —This typo of 
fixation may be used to adjust a fragment to the main portion of tho bone either 
above or in conjunction with some other type of fixation. 
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Intbakkdullaby Splints.— -The advantages urged for this method are 
(Graves, 8) : 1. It can he easily and quickly performed. 2. Requires a smaller 
incision and less exposure (injury) of the soft parts. 3. Involves a minimum 



Fta. S.—MtnoM or Fixation. A —Fracture of humerua, Fixation by bolt and nut; B —bone ataple 
(Bchede type); C—metal bareeiew bolt and nuta (after Lambotte); D—Lambotte acrew bolt and 
nut; It—fixation of Y fracture* of upper end of tibia by acrew and ataplea; F— fix ati on of fracture of 
naek of femur by aamwe; O—fixation of oondyle by acrew. 

injury to the periosteum. 4. Adjusts the broken bone in the correct position. 
5. Allows for slight movements between the fragments, is beneficial for rapid 
union. 6. Makes the use of external splints unnecessary. 

After the operation this renders possible the use of massage passive move¬ 
ments as soon as the wound is healed. Phillips (13) suggests an autogenous 
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intramedullary bone splint as a routine fixation for fractures, and givea his 
armamentarium. 

The materials suggested for this purpose are magnesium tubes, ivory pegs, 
bone pegs, freshly miked (boiled) hones, and lxmc grafts removed from the 
individual. In one ease. Hartley OH used the freshly boiled tibia of a chicken 
for this purpose 1 in fracture of the femur. 

In recent fractures this method, despite the contentions of its sponsors, has 
little to commend it because of its insufficient support at the line of fracture. 
The necessary injury to the medullary cavity far outweighs any theoretical 
advantage to lie gained from the smaller skin incision. 

It has, however, a distinct Held in the treatment of metacurpal and phalan¬ 
geal fractures, in which the deformity muy tend to marked functional disturb¬ 
ance if nneorreeted, ami in certain fractures of thn radius. For this hitter pur¬ 
pose 1 prefer tho use of an autogenous graft removed from the tibia and inserted 
into the medullary cavity ns a dowel pin. (For further use of this method sou 
Treatment of I’liunitcd Fractures .) 

Dangers of Operation npon Fraotnres. The constitutional fuctors are to 1m 
found under the dangers of operations in general, and do not differ from those 
dangers in the field of surgery. 

lax-ally the danger in the open operation njxin a broken lame lies chiefly in 
tho danger of infection. Respite the cuthnsiusm of the advocates of the open 
treatment, the danger of infection is n real one and is not to lx< despised. In¬ 
fection may cxrur (u) hv the direct introduction of micro-organisms into tho 
wound; or (h) by the de|Hisiti<m of bacteria from the blood stream into tho 
locus minoris resistentia* formed by the operation. In the lowering of tho 
general lxxlv resistance bv the ojx'ration, when a general anesthetic has boon 
used, n further cause for infection by the blood may nrise. 

(A) D1RKCT INFECTION.- Direct infection should and can lx> prevented by 
the adherence to a rigid aseptic technic. An indifferent technic may canoe no 
trouble in the alxlomen, whereas the same teclmic in Isine would be fatal. 
Instruments, etc., should come freshly boiled to tho operation and only oool 
enough to permit handling. Skin contact with anything which enters tho wound 
should be rigidly avoided. Rubber gloves are synonymous with a successful out¬ 
come. No fingers should enter the wound with tho exception of the ojierator’s, 
and his only when absolutely required. Ligature and suture material, plates, 
screws, etc., should be kept from contact with air, etc., except during the period 
of their immediate use. 

(B) INDIRECT INFECTION.— Indirect infection is more difficult to guard 
against and is a factor of no mean importance. Any infected abrasion on the 
body, tonsillitis, gastro-intestinal disorders, etc., may have tremendous poten¬ 
tial possibilities for evil. 

The only fatal case in my own experience was due to a colon bacillus infec¬ 
tion which there is overy reason to believe resulted from an internment colitis, 
the colitis being the source of the blood invasion by the colon bacillus and the 
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deposition of this organism about tho fractured area. This type of infec¬ 
tion tends to appear later than thut due to the direct infection of the wound, 
and in the fatal case mentioned appeared on the twenty-fourth day after the 
operation. 

Causes of Failure. —The <>i>eruti<m may fail by reason of: 

1. Inability to bring about reduction—a very rare cause. 

2. Infection, with its consequent osteomyelitis, cellulitis, etc. 

3. Failure to bring and keep the bone ends in contact. ' 1 

4. If plates are used. Tin; use of a plate which is too short or one in whi^ji 
the screws enter the fracture line. An improperly placed plate will become 
loose and cuusu sufficient delay in union to be considered a failure. 

.5. Fuiluro of union, etc., due to iutcrcurrcut conditions (syphilis, malaria, 
nephritis, etc.). 

Complications. —Tho complications are: 

1. Those duo to the operation, namely, infection and fat embolism. 

2. Those due to delay in union or non-union of the bones. 

3. Intcreurrent conditions: pneumonia, delirium tremens, etc. 

4. Those duo to tho retention of apparatus- gangrene, Yulkinuu’s ischemic 
paralysis, ulceration over bony points due to pressure. 


RETENTION OF THE FRACTURED AREA AFTER OPEN OPERATION 

Some form of external splint is essential after the open operation, which has 
as its excuse tho more definite and correct uuatomical replacement of the broken 
bones, and in no wise should give rise to the idcu thut open operation can or 
should dispense with un external apparatus. 

Whatever tho form of retentive contrivance, it should l>c stable, easily re¬ 
moved and repluccd. mid readily procurable. 

For retention, l believe and have found from experience that the moulded 
plaster splints of Stimson (lit) comply completely with the conditions above 
ouuinorated. All that is needed is tho ordinary roller plaster bandage and in¬ 
genuity enough to make u splint suitable to tho region to which it is to be ap¬ 
plied. (Further comment upon this type of fixation will l>c found under the 
various regions.) 

Circular plaster need only be mentioned to lie condemned. It bus no 
good qualities and many bad ones, especially the difficulty of removal and 
renewal. 

Mechanical splints of steel, etc., are too expensive and too difficult to obtain, 
although they ninv in many cuscs till nil the above requirements (sec Femur, 
page '2. r i3). 

Wooden splints, plastic splints of felt, papier nuiehe, celluloid, etc., have in 
my experience no field of usefulness when plastcr-of-Paris and a bandage are 
accessible. 
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AFTER-TREATMENT 

Manage.— Massage should l>e lepm as soon as the wound of the o(K‘ration 
has healed or, empirically, at the loginning of the third week after the oj*era- 
tion, and to l>e etfeetive it must be more than the rubbing of an untrained at¬ 
tendant. It should consist in projicr manipulation by a trained masseur. 

.Baking by the Hot Air Method (Bier or Sprague).- I taking by the hot-air 
tjjntlux I is especially valuable for fractures alsuil the joints and for the joints 
lmcli have Itcon immobilized by the relent ion apparatus. This essential feature 
of the after-treatment should Ik* begun simultaneously with the massage, and in 
my own exjterience lias Uvu more satisfactory when it. immediately precedes the 
massage. 

The part should lm excised to tin* hot air at. a tcni|H*ratnro of 100° ti* 2tWt° 
F. for * L . hour, and then allowed to remain in the hot air cluimlicr until tlm 
temperature of that chamber has fallen to normal. 

Hydrotherapy. lfy]H*remia may Ik* induced by hot. applications, i. e. by hot 
towels wrung out and placed ii|m»ii the part. While of considerable la'iielit, it. is 
not as ellicieut as the superheated dry air and should only Ik* used when the 
other method cannot Ik* used. In fractures about the hip joint, the hot nil 2 built 
is readily applicable and is very satisfactory. 

External Applications. The external application of various liniments has 
little or no held of usefulness, except, the psychical effect upon the patient. 
When one cannot escape the use of an external application, a combination of 
methyl salicylate and camphorated oil in eipml prnjHirtions serves idl practical 
pur]Kises without any danger to the skin, unless too vigorously rubls'd •luring its 
application. 


COMPOUND FRACTURES (OPEN FRACTURES) 

CLASSIFICATION 

Compound frncturcs fall into :} groups: 

A. Fractures Produced by Indirect Violence, in Which the Penetration of the 
Skin Occurs from Within Outward. —With the practical treatment of tho mod¬ 
ern era, this type may In; considered under the same heading with simple frnc¬ 
turcs, only differing from them in tho precaution necessary for cleansing and 
keeping clean the akin wound. The indications for operation and its details are 
so similar to those dcscrilM'd for simple fractures that further detail seems 
superfluous. 

B. Fracturea Due to Direct Violence. —In this form, the lesions vary from 
a simple contused or lacerated wound in the soft pHrts which leads to an ordi¬ 
nary line of fracture in the Ixjiic, to extensive crushing lesions which devitalize 
the whole area injured and destroy the circulation in the part beyond the injury. 
Intermediate forms of many types exist. The essential feature of this type of 
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injury is the lesion of the soft parts and the idle of the bone is of secondary 
importance except that wounds of this type, which involve the bone, are much 
more liable to infection than are wounds of a similar character which only in¬ 
volve the soft parts. 

The first step before proceeding to an operation is the determination of the 
piesenco or absence of circulation in the part distal to the injury. In doing this, 
great care must bo used to differentiate between actual loss of circulation duo to 
destruction of the vessels at the site of the injury and obstruction to the circu¬ 
lation by compression of the vessels by tlio exudate or a bone fragment. It will 
be obvious that certaiu cases require amputation (see Yol. II, Chap. VI for 
details and methods of amputating). When doubt exists it is advisable to thor¬ 
oughly clean the wound (the details of wound preparation will be enumerated 
below), removo all foreign inateriul, loose lxme fragments, etc., correct gross 
bone displacement, cut out fruyud and lacerated tissue which seems unlikely to 
aurvivo and provido easy and efficient drainage by long incision through the 
upper margin of the lacerated tissue into the proximal normul tissue. The 
bones should lie manipulated into apposition and the wound left widu open 
without the introduction of uny foreign material, dressed with saline solution 
or 60 per cent, alcohol and pluced in that form of retention apparatus which will 
permit of ready access to the wound without undue movement of the lame frag¬ 
ments in the injured area. 

C. Fractures in Whioh the Injury Opens a Joint or in Whioh the Line of 

Fracture Enters a Joint.—The danger in this type iB twofold: First, infection; 
and second, interference with function at the joint, which may result in com¬ 
plete ankylosis. 

This type represents an exception to tho rule in that, unless there are abso¬ 
lute oontra-indications to the contrary—shock, collapse, etc.—o]>eration should 
be proceeded with at once. 

Undor a rigid preparation with iodin, the site of tho fracture should be 
thoroughly exposed, the wound freely flushed with saline solutidfi and the dis¬ 
placement corrected. The joint, if opened by the wound, should likewise be 
washed out with Balt solution, provision being mado for drainage from its lowest 
level by a rubber gutter (rubber tube cut in half in its long axis) inserted so 
that it extends down to the joint tear of incision, but does not enter the joint 
proper. 

For tho maintenanoe of the corrected deformity, one must depend first upon 
an external support, or when this seems likoly to be unsatisfactory, upon some 
type of absorbable ligature material for which purpose I prefer strong plain 
eatgut double, so applied in the given case as to hold the bones approximated 
kmg enough to allow the application of an external dressing which must be the 
main support in any event 

Any type of metal support or the introduction of any foreign material into 
the medullary cavity is, in my opinion, dangerous, and hence contra-indicated, 
unless the reduction oannot be maintained by any other method. 
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While no definite plan of procedure can be outlined to fit this type, the above 
is probably the beat plan of procedure for moat caaoa—tho exceptions ranging 
from cases in which a small spicule alone is compounded, which may receive 
the treatment allotted to group A, to severe crushing injuries in which the re¬ 
moval of the bone and wide open dressing offer tho best prognosis for saving tho 
limb. 

PREPARATION 07 THE WOUND IN COMPOUND FRACTURE 

First Aid. —Usually tho treatment first given to a compound fracture deter¬ 
mines its outcome. Meddlesome interference under improper surroundings 
means infection almost invariably. Unless rapid unoontrollublo hemorrhage 
exists, there is no indication for immedinto treatment at tho site of tho injury. 
All compound fractures should have the clothing cut away from tho injured 
area, the skin, region of tho lame and any projecting bone covered with tincture 
of indin. cnv( < lo]H.il in a copious dry dressing (or !*. r > per cent, alcohol dressing) 
and splinted, and the patient should lie trunsimrted to n place suitable 
for further treatment. When the patient has lieen placed under suitable 
surroundings, an anesthetic (gas, oxygen or ether) should bo given, and 
the skin should be wiped with other, ben/.in, turi>entine and alcohol, agnin 
painted with indin. the end of the Unto cleaned, if necessary, by saline irri¬ 
gation. and the lame end replaced in contact with the other fragment by 
manipulation entirely from without. No fingers, probes, etc., should bo 
(siked into the wound. In deep-seated lames and in eases in which com¬ 
plete reduction is not obtained by this meuns, the fracture should lie freely 
exposed by open operation. 

If reduction can l»c maintained without any further support at the lino of 
fracture, none will lie needed. In eertain types plain catgut will maintain 
apposition sufficient to allow for the application of the external fixation. Whon 
this is not likely to lie sufficient, tho external clamp before described becomes 
useful. 

After the reduction and necessary fixation, the wound should bo loosely 
sutured ami elosed without drainage. Cure should he taken to avoid strangula¬ 
tion of the tissues by too tight suturing and great care should lie taken not to 
cause constriction of the limb by too tight dressing. 

In the compound fractures by direct violence the wound should bo opened 
freely, all foreign material removed by saline irrigation, the bone fragments 
approximated and fixed as aliove. The wound should lie left wide open, any 
dependent pockets drained by split rubber tubes placed in appropriate counter 
openings and the wound dressed with saline solution. Tn cases in which much 
foreign material has been found or in which there is a largo amount of muscle 
laceration, from 5 to 15 e. e..of a solution composed of iodin 1, potassium iodid 
2, guaiacol 5, glycerin to 100, may be poured into the wonnd to increase the 
reaction and at the same time to inhibit the infection of the devitalized 
tissues. The increased exudative reaction thus produced will also act aa an 
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auto-irrigation and wash out from the wound any movable particles of foreign 
material too small to be removed otherwise. 


DELAYED UNION, FIBROUS UNION, NON-UNION, PBEUDO-ABTHROSIS 

Delayed Union. —When the ends of the bono arc in correct apposition, delay 
in union should not bo treated by active surgical interference until it lias been 
proven by X-ru t y negatives that lxmc will not bridge the fracture gap. Systemic 
cachectic diseases should receive their proper treatment. Locally, massage, 
passive hyperemia, “percussion” hyperemia may lx; resorted to, with almost in¬ 
variable succphs, except in those cases in which long-standing infection has de¬ 
stroyed or so altered the bone that the condition becomes a failure of union. 

Fibrons Union. —Fibrous union is a common result in such bones as the 
olecrunon and the patella and is rare in the long lxmes. Its treatment may be 
left to the discussion of non-union. 

Non-nnion and Pseudo-arthrosis. —Non-union mid pseudo-arthrosis include 
a varying group of conditions produced by infection, the interposition of soft 
parts, impropor reductions, improper fixation by metal sutures or fixation ap¬ 
pliances, the interposition of hone fragments, and in isolated conditions due to 
nutritionul disturbances in the bono fragments (for exumplc, fracture through 
the neck of the femur). 

Obviously improper reductions may lie corrected by projjer reduction. The 
interposition of soft parts should Ik; recognized early, and the interposed soft 
parts removed from between the lxmo ends and the lxmes brought into apposi¬ 
tion; interposed bono fragments should lx* recognized and removed from be¬ 
tween the bono ends and finally no metal or other support should lx; used which 
does not keep the broken ends in intimate contact; therefore, the treatment con¬ 
sists in recognizing the gap between the bones, the inefficiency of the support 
used and consequently the removal of the improperly placed retention appli¬ 
ances. 

When actual non-nnion exists or a pseudo-arthrosis has occurred due to the 
formation of a false joint by serous degeneration of the interposed fibrous tis¬ 
sue, the bono ends should be thoroughly freed, all scar tissue cut away from the 
ends and sufficient bone cut away to expose the medullary canal (the en¬ 
dosteum). The periosteum should then be reflected from the shaft by a longi¬ 
tudinal incision far enough to rench the normal bonq (procedure applies to both 
fragments). With a motor saw a groove is then cut into the bone about % in. 
wide and deepened to the medulla with its slides sloping from without in. (A 
gouge or chisel may be used for this purpose, but is not as satisfactory.) When 
this bod is sufficiently prepared, a bone graft is taken from the tibia at its inner 
aspect or from the crest, with periosteum attached and cut wedge-shaped and 
approximately largo enough to fit the slot spoken of above. The graft should 
have the medulla on its under surface. The graft is then countersunk into the 
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slot, medulla in contact with medulla, cortex with cortex and the periosteum 
fastened to the reflected periosteum anil soft parts of the host bone. 

To cut the graft properly a uniter driven saw is essential. Personally, the Kenyon 
motor saw, with single eirculur saw blade, has proven the most sutisfnetory. The 
double saw blade (Allies*), while it assure* a graft and slot of ispuil sire, does not allow 
the edges of the slot or the graft to lie cut slantwise and dis-s not assure the same 
degree of firmness in the placing of the graft as run In* ulitaiucd by wedging the graft 
into a V-shaped slot. The graft should be cut heavy enough to aet as a rigid suppirl 
and pressed home into the slot in firm contact with the host Is me. If it should tend 
to slip out, two or three h>o|*s of heavy plain catgut tit's] around the whole Isine at each 
end will suffice to keep it in place. 

Snturcs, mctul nr lmnc pins passed through drill hnh*s in the graft. art* un¬ 
necessary nnd weaken the graft. Alisa* has used lame pegs fitted to drill holes 
through the host lxmo, with a projecting end pressing against the graft to hold 
it in place. 

Intramedullary splints of lame, ivory, magnesium, etc., have a field of use¬ 
fulness when the above tyjie cannot Is* applied. The dowel pin should lie stilli- 
eiently large to tit lirmly into the prepared medullary cavity. If tisi small to 
prevent its slipping into one end or the other, it should Is* fastened by an ab¬ 
sorbable ligature passed through drill holes through the host lame ami graft. 
The method is «>s|>ccinlly npplieuhle in small short lames, and in fractures at the 
lower end of tlm femur. 


REGIONAL SURGERY OF FRACTURES 

For ojierutive treatment of fruettires of the skull, sis* Vol, II, Chap. VII; 
of the spine, Vol. 111, (’Imp. X V ; of the lames of the fuee, Vol. II,('hup. VIII. 

FBACTUBBB OF BONES OF THE NECK (OTHER THAN VERTEBRA) 

Fracture of the hvoid hone, of the cartilages of the larynx and of tho 
trachea may lie considered together inasmuch as tho operative treatment for 
the whole area is dependent upon the coincident, obstruction to respiration in 
injuries of the nbovc lames and cartilages. 

Intubation by a firm ruhlier tube or by one of tlic. ordinary intnbation tubes 
f O'Dwyer) may lie sufficient in mild eases. Tracheotomy (see Vol. Ill, Chap. 
VIII) is, however, the chief method of procedure. Following the tracheotomy, 
the displacement of the lmnc or cartilage should lie corrected and if necessary 
held in position by absorbable sutures appropriately passed to overeomo the dis¬ 
placement. 

FRACTURES OF THE BOAFUX.A 

Fractures of the scapula as a rule require no rqierstivo intervention. 
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ntAoruns or thb olavxolb 

Recent simple fractures as a rule can be reduced sufficiently without opera¬ 
tion. In rarer cases the deformity cannot be overcome, or a sharp end may be 
caught in the skin, and in these cases under local infiltration anesthesia the 
fracture line may be exposed by an incision parallel to the lower border of the 
clavicle, the 2 fragments caught by bone hooks and approximated. No reten¬ 
tion other than the external fixation is required unless the line of fracture is 
oblique, when fixation by absorbable ligature or an intramedullary splint may 
be required to retain tlio reduction. 

Metal Bplints of the Lano type should not be used in the clavicle. 

Compound fractures of the clavicle should be treated by the methods enu¬ 
merated under Compound Fractures in geuoral. When reduction cannot be 
maintained by appropriate external retention apparatus, the Freeman external 
bono clamp adapted for use in the clavicle may be used. 

Operation may furthermore bo indicated for injury to the vessels or nerves 
in fractures of the clavicle. 

When a projecting end of bone or a large irregular callus causes discom¬ 
fort, the projecting ond of the callus may bo removed and the bone rounded off 
by a rongeur forceps. 


FBAOTUBBB OF THB HUMBBUS 

Fractures of the Greater Tuberosity.—When a large fragment is tom off 
and widely separated from the head of the bone, it may require open replace¬ 
ment. Through an anterior incision between tl»n deltoid and mujor pectoral 
the fractured aroa is exposed, the fragment caught and replaced iu contact with 
the shaft. It may bo fastened in position by a suture passed through the bone 
and around the tendon of the iufraspinatus, or by a suitable screw or nail, and 
the arm placed in extreme outward rotation to relax the pull of the external 
'rpttfors. 

* I^Dislocationi of the Head with Fracture.—The lesions which may require 
operative interference at the upper eud of the humerus arc: 

Fracture dislocations, i. e. dislocations of the head with fracture through the 
anatomical neck, the epiphyaoo-diaphyseal junction or the surgical neck. 

Two operative procedures may bo followed for these injuries, namely: Re¬ 
moval of the head or replacement of the head into the joint and its fixation to 
the shaft 

In either ease the most satisfactory method of approach lies through an an¬ 
terior ineision between the deltoid and pectoralis major. By this route the frao- 
tuted area is exposed and further stepB to be undertaken can be determined. 

* The head may be removed or, if conditions are suitable, the anterior surface 
of the joint capsule may be opened, the head inserted and fastened to the shaft 
by suitable screw, bone peg or nail. 
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In elderly or debilitated individuals, removal of tbe head is by far the 
simpler and safer procedure. Frequently the head may be found in the axilla 
close to the anterior border of the pectoralis major, and it may be removed by 
an incision along the anterior axillary fold in eases which do not wnrrunt a 
more extensive investigation. 

When the fructure involves the surgical neck with dislocation of tho head, 
replacement of the head may be made by use of the .Mcllurnoy hook. Tho 
right-angled prong of the honk is inserted into a hole drilled in tho cortex of tho 
upper fragment, the head dragged down and replaced through tho rent in the 
capsule and then the fractured ends approximated. 

The further details resemble thoso for tho fractures of the surgical neck, 
and may be considered there. 

Fraotnres of the 8nrgical Heck. - Open operation is indicated in cases with 
marked comminution of the npjx'r fragment; with rotation of tho upper frag¬ 
ment which cannot bo overcome by postural treatment; with axillnry displace¬ 
ment of the upper end of the lower fragment which cannot )a> overcome by other 
methods; nnd in penetration of the deltoid by the up|tcr end of the lower frag¬ 
ment. 

The lx'st method of approach is through uu anterior incision ltetwccn the 
pectoralis major nnd the deltoid, or through the anterior Ulx-rx of the deltoid 
muscle. After the fracture line is properly excised, the existent conditions arc 
treated by replacing the fractured ends in contact, where they will remain with¬ 
out further fixation. When the up|>cr cud is split into many fragments, these 
may be fastened together by screws, or the up]x*r fragments may lx; removed 
and the cxtcruul rotators and the suhscupuhiris reattached to the shaft. 

The wound is closed without, drainage and the nrm put up in moulded plas¬ 
ter splints. These moulded splints are 2 in number, a posterior splint which bo* 
gins at tho root of the neck ami passes down the posterior as|s‘ct of tho arm to 
the wrist, leaving that joint free. In cases requiring only moderate degrees of 
abductiou an anterior splint is used. This begins at the angle of the opposite 
scapula, passes up across the neck limb of tho posterior splint, capping it, uil 
then down the anterior surface of tho arm to the wrist, leaving that joint Aft. 

In placing these splints a dressing is placed over the wound, ami the pos¬ 
terior splint applied and bound to the arm in tho region of the wound with 
sterile gauze rolls. 

This procedure permits examination of the wound without tho removal of 
the posterior splint, and is especially valuablo when no type of internal fixation 
has been used, in that there need be no fear of displacement during tho manipu¬ 
lation coincident to the dressing. 

If a wider angle of abduction seems necessary, the anterior splint may be 
replaced by a thoracicohumeral splint, which begins at the crest of the ilium, 
passes up across the axilla in a wide dome-like curve and down the under surface 
of the arm to the elbow. With this tho arm may be held in any position in¬ 
cluding that directly erect along the head. 
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The splints are bandaged in position with muBlin bandages, care being taken 
to avoid circular constriction of the arm by the bandages. 

The after-treatment is similar to that for fractures in this region; massage 
and baking (or hydrotherapy) are begun on the tenth to fourteenth day, and 
passive movements at the end of the third week, avoiding movements in votation 
until a week later. 

Traetnres of the Shaft.— Operation may ho indicated for long oblique or 
Bpiral fractures, for injury to or inclusion of the muHculospirul nerve in the 
callus, and for non-union. 

Tho method of approach varies with the situation of the fracture, but is 
usually rundc on the outer aspect of tho urrn and should he long enough to give 
free access to the lino of fracture. 

When the bouo is exposed, tho fractured surfaces are approximated and 
clamped together by a Lumbotto clump. The broken ends may then be hold in 
apposition by kangaroo tendon or wires passed ulmut the bone, bv an intra¬ 
medullary lxmo splint, or fastened by bolts, or a Lane plate. 

Tho oxtcrnnl retention splint is described above, and the after-treatment is 
thut given ubovc, with enption as to its use too early. (The writer prefers 
using it in tho fifth week—usually !J0 days.) 

Ifraotares at Lower End.— Tho great, variation in typo of the fractures at 
tl\o lower end of the humerus makes description of a fixed method of procedure 
impossible. In general, reduction under un anesthetic with an X-ray picture of 
that rcductiou is an essential factor in determining the necessity for operation. 
Imperfect reductions indicate operative intervention, with the correct replace¬ 
ment of tho fragments. 

Tho method of approach may be by an external incision along the externnl 
supracondylar ridge, especially for fractures of the external condyle, and for 
supracondylar fructures, over the internal condylar ridge for the internal 
opicoudyle and condyle; or through the triceps muscle, splitting the fibers of 
that muscle to approuch the fracture lino, especially in T- or V-shaped fractures 
which extend into tho joint. 

Intornnl fixation may Ik* unnecessary, or one may require any of the several 
types suggested in general discussion on fixation. It is best to use that form of 
fixation which will rctnin tho reduction most perfectly. C’arc should be taken 
to keep the fixation appnrutns out of the olecranon fossa. 

Old fractures at tho elbow which givo poor results by virtue of imperfect 
reduction nre difficult to handle because of tho large amount of new bone 
thrown out. In children the fragment should be liberated, the new bone com¬ 
pletely reinovod from the nnterior and posterior surfaces of the shaft, the olc- 
crunou fossa' cleaned out, and the urin carried forward into the hvperflexed 
position. Usually this will suffice to bring about a satisfactory reduction. If 
it does not, tho lower end of the upper fragment should be cut to fit the upper 
edge of the lower fragment, and the bone-ends approximated and the arm then 
hyporflexed. As a rule, no internul fixation is required. 
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In adults with complicated fractures, with nnkvloaia, or with so much 
limitation in motion that the arm is useless, the most satisfactory expedient, con¬ 
sists in an arthroplasty with the removal of the malunitctl fragments and the 
rounding otT of the lower end of the humerus to resemble the articular surface. 
The free edge of the Is me i* then covered hy a fatty fascial transplant, so that 
all raw In me is completely coven**!. 'I he wound is now closed, the arm put up 
in ticxiou in a moulded internal plaster splint, with sutlicient pn*ssurc against 
the lower arm to keep the joint surfaces apart. 1 he resulting function of such 
a jinwedure has pven a more* satisfactory arm than has resulted from the at 
tempted reposition of the fragments- u very ditlicult task or from a resection 
of the elbow joiiit. 

FBAOTUBES OF THE RADIUS AMD ULNA 

Fractures of the Head of the Badius. Fractures of the head of tho radius 
require operation when the fracture line extends into the upjier rudio-ulnnr 
articulation; when the fragment is separated from the remainder of the head 
ami moieor lcs< widely displaced: and for comminuted fractures of the head. 

Two procedures may be undertaken: hirst, the removal of the head through 
the neck with closure of tin* orbicular ligament. and. secondly, a muscle flap 
over the raw bone of the neck: or the removal of the fragment or fragment* 
alone. This latter procedure is only advisable in the second type mentioned 
alwve. 

Complete* removal by the method mentioned gives a functionally |s*rfnet, arm 
without any great loss of motion. 

Fracture* of the Neck of the Radiu*.- Separation of the radial epiphysis 
should 1 h> replaced in children. 

In fractures of the head of the radius, with long lines of fracture extending 
into the neck, the head and neck should Ik* removed, care being taken to pre¬ 
serve the Attachment of the biceps. 

Oblique frnetures of the neck are beat treated by operation with suture of tho 
fragments by kangaroo tendon. 

The steps of the. operation are as follows: Incision from the supracondylar 
ridge, through tho cubital fossa, with retraction of tho brachiorndialia forward, 
exposure of the head of the radius and its removal with a Gigli saw or bono- 
eutting forceps, lover closure of tho wound without, drainage, arm dressed in 
flexed position in full supination. 

Fracture* of the Shaft of the Radio*. -Ojmration is indicated for fractures 
of the upper and lower thirds of the radius and for the middle third if reduction 
under an anesthetic has failed. 

The operation should Ik* done on the fifth day through an incision along tho 
course of the radius, splitting the muscles along the intermuscular septum down 
to the bone, liberating the fragments and fixing by appropriate fixation-ab¬ 
sorbable suture, intramedullary bone dowel or steel plate—as the condition 
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demands. As a rale, the rotation of the fragments in the high type will require 
a steel plate to completely correct the deformity. Elsewhere the other types 
of Station will suffice, except in rare instances. 

Operation for Collet’ Fiaoture. —Skinner (18) gives a method for calculating 
the prognosis in Colies’ fracture, lie formulates that the entire styloid process 
of the radius is distul to a line which is drawn through the tip of the ulnar 



Fro, 4 .—Fracture or Lower Third or Radius. 
Drawn from X-ray negatives, N. Y. Hospital. 
A shows beet reduotion obtainable by manip¬ 
ulation. B shows reduction and fixation by 
intramedullary dowel from the tibia. 


styloid at right angles to the longi¬ 
tudinal axis of the radius. The 
function at the wrist joint depends 
upon the reduction of the lower end 
of the radius to bring about this 
alignment. 

Recent Colies’ fracture needs no 
operation unless it is a compound 
one; but in old cases with uncor¬ 
rected deformity, in which the joint 
surfaces do not conform to the above 
mathematical adjustment, a bad re¬ 
sult functionully is likely and an 
open operation should be resorted to. 

The lino of fracture, may 1* ap¬ 
proached by a dorsal incision with 
the retraction of the thnmb extensors 
toward the thnmb side, or through a 
lateral incision with retraction of the 
thumb extensors nlnnrward. 

Through the first-named incision 
tho fractured line is exposed and the 
fragments liberated with a fine osteo¬ 
tome and the ends freshened if need 
be. Accurate replacement is then 


brought about by raising the lower fragment and carrying the hand in hyper- 
extension until the posterior edges of the two fragments engage. The hand is 
then flexed and carried into full ulnar flexion, the wound closed without drain¬ 


age, and the ann put up in moulded plaster splints, leaving the fingers free. 
Posture will maintain the reduction and internal fixation is superfluous. 

Unwise operating upon old Colles’ fracture with good function, for the 
purpose of oosmetio improvement, should be undertaken with considerable 
oaution, inasmuch as cosmetic improvement may be obtained at the expense of 


function. 


Fractures of the Olecranon. —Operation is indicated when there is separa¬ 
tion of the fragments. The time of election is the fifth day after the injury. 

Through a longitudinal incision over the oleeranon the fracture line is ex¬ 
posed, the two fragments pulled apart by bone hooks, and the joint irrigated 
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with normal saline until all blood is removed. The periosteum is then re¬ 
flected from the lower edge sufficiently to permit a drillhole being made through 
the ulna below the lino of fracture. Through this drill hole a stout kangaroo 
tendon suture is passed. The inner end is then threaded on u needle and the 
suture passed through tlio triceps fascia and tendon, close to the tendinous 


attachment of that muscle to tho 
bone, down to the drill hole open¬ 
ing on the outer side of the ulna, 
and through it to the inner side 
again. Tho arm is then brought 
into full extension and the ligature 
tightened and tied over the bone 
behind, the assistant meanwhile 
pressing the ligature iinnlv against 
tho drill holes to prevent slipping 
during the process of tying tho 
suture. Tho torn fasciul expan¬ 
sion is then closed with a few lino 
interrupted chromic, gut sutures, 
and tho wound closed without 
drainage. The urm is put up in 
full extension with a moulded an¬ 
terior plnstcr splint from the axil¬ 
lary fold to 1 in. above tho styloid 
process of the radius. 

The first dressing is applied in 
2 weeks, at which time the stitches 
are removed. The arm is then 
baked and massaged. At the. end 
of the fourth week—twenty-eighth 
to thirtieth day—passive move¬ 
ments in flexion arc begun and tho 
splint removed on the forty-second 



Flu. 5 .—Fkactdmc or Horn IIuhm or Kdhkahm. Up¬ 
per third—adult, llritwu from X-ray ni-aativn, 
N. Y. Hospital. A shows fracture with ls*st pomltiln 
reduction nbbunnhiu by manipulation. Note rota¬ 
tion <>( the radial frogmcnlx. II shows the same 
after fixation by steel plate and screws in thn radius. 
Nate another method of controlling a loom frag¬ 
ment by placing it under lli« plate. 


day, after which period movements in flexion and extension are encouraged. 
Full use of the arm should occur in from 10 to 12 weeks. 


Fractures of the Shaft of the Ulna. —Fractures of the shaft of tho nlna 


rarely require operation. Should the displacement require it, the subcutaneous 
situation of the bone renders the operation easy. Compound fractures of tho 
ulna are best treated by operation with replacement of the fragments. 

ftMtves of Both Bones of tho Foroana.—Fractures of both bones of the 
forearm require operation when the fracture is compound, when there is muscle 
or fascia between the ends of the radial fragments, and when reduction under 
an anesthetic or by traction in the suspended position does not bring the bones 
into proper alignment. 
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In children operation is rarely required except in very rare instances. 

After 14, operation is much more frequently necessary, especially so in 
strong muscular adults. In the later yeurs reduction is 
rarely complete (usually ubuut 20 per cent.) hv uon- 
opnrutive methods, and muy be considered satisfactory 
in from 150 to 10 per cent, of the other cases. 

Many factors must govern the indications for and 
ugainst open procedures in these cases, but, other things 
l>eiug equal, that individual whose earning capacity 
depends upon a strong, useful arm will obtain that arm 
moro surely and more rapidly after an open operation 
than by any other means. 

Until bones should l>o exposed 
by latcrul incisions over each hone, 
exposing tho radius first on the 
fifth to tho seventh day after the 
injury. 

Tho typo of fixation may he 
varinhlo, hut in general that typo 
which keeps tho broken ends in 
the firmest apposition is the most 
successful. The choice, therefore, 
lies Itotween the steel plate and tho 
intrumedullary dowel of bone—at 
least for the radius. Tn high frac¬ 
tures or in fractures ulnivc the 
middle of that bone, the plate has 
proven tho moro sntisfuctory. In those lower down the 
choice must depend upon the indications, always hearing 
in mind that fixation is the thing desired. 

The ulnu in many cases will require no fixation, or 
may bo fastened by nbsorbuble suture, iutruinedullury 
dowel, or plate in the order mentioned. 

Tho wounds are closed without drainage, the am put 
up in tho position midway between pronation and supina¬ 
tion in u moulded Bpliut, which passes from the mid 
palmar fold of the hand around the elbow, down the dor¬ 
sum to the knuckles, leuving the fingers free. The arm 
should ho suspended for 48 hours nml then may lie carried 
in a sling. 

Thu after-treatment comprises massage and baking, 
especially of the wrist and elbow joints, in the fourth 
week. Active motion of the fingers should lie encouraged from the. beginning. 

The healing process should be studied by the X-ruv and the time of the re- 


Fio. fl. — Fractuhb of 
Both Bunks ur F’orm- 
akm. Fixation by silver 
win sutures. Non-union. 
Note tho fuel that thn 
tmnoH nro in position willi 
tho wires broken. (From 
X-rny nosiitivo, N, V. 
Hospital.) 



Fin. 7 .—Fra (Turk or 
Both Bonks of Fore¬ 
arm. Old rompouud 
pseudo-urithrosis, 
WcdKc-shnped bone 
graft from the tibia 
placed in slot in the 
hones. Sketched from 
X-rny negative, N. Y. 
Hospital, 14 weeks 
postoperative. Notice 
the length of the ra¬ 
dial graft and the new 
bone hrtm cen the frac¬ 
ture ends. (See text 
l>oKe 245 fur details.) 
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moval of external fixation should lx> governed by the character of the callus. 
As a rule, external fixation is necessary fur from S to 1 f weeka. ainl complete 1 
use of tlio arm for strenuous laltor should not lx* allowed for 1 mouths. 


Will'll non-union lias (x-rurred. as a result of improjicr 
fixation, tin* interposition of soft parts, infection, etc., tin* 
lxini* cuds sliouM lx* freed ami all tiliroiis tissue rut away, 
tho lrsion treated by an autogenous lxtue *rr«ft from tin* 
tiliia, as described on page J.'IS ,7 snj. 

FBAOTXTBES OF THE CARPUS AND METACARPUS 

Fractures of the Scaphoid. The most eomiiion tyjn* of 
carpal injury is that of the scaphoid either as a fracture 
of that hone alone, or of the scaphoid with dislocation of the 
semilunar ami fracture of the posterior lip of the hover end 
of the radius. 

In general, the latter two varieties reipiire operation, 
while operation is indicated in the former only when the 
proximal fragment of the fractured scaphoid is so displaced 
that it cannot lx* brought into apposition with the distal frag¬ 
ment. An X-ray negative is essential for the proper deter¬ 
mination of the procedure to he undertaken. 

The o|H>ratioii should he done oil the fourth to fifth day 
after the injury. The intervening time should lx- used to 
prepare the hand for the operation, i. e., to render the skin 
clean. The incision should he made over the dorsum of the 
hand lx*tween the extensors of the thumb and finders and the 
thumb muscles retracted outward (radinlwurd). 

Kxcisiou of the proximal frudiment of the scaphoid or of 
that fragment with the semilunar ami the fragment of the 
radius is the pnx*edure of choice. It. is wiser to leave the 
distal fragment of the scaphoid. In old injuries with a 
marked arthritis excision of ihe whole proximal layer of 
bones will result in greater function with less pain. 

Tho wounds nre closed without drainage and the hand 
put on a palmar splint in ulnar ubduction, with the finders 
free and motion of tin* finders encouraged. 

The wrist should lx* baked daily from the fifth day and 
the splint removed at the end of the second week. 



J-'n, s. KhaiTI'IIX 

II r llllTII lllINKM (l|* 

Koiikakm Oi.n 
1 'nitkii. Inlrn- 
inivliillHr.v M|ilinf, 
(nun '.llh rili. 
luilun- SkHihwl 
Innii ni'Knlivs, N, 
V. IIiia|iiIuI. Als 
sorption of llm 
irrnft IMI-Iirriil In*, 
tween tlic luma 
ends unit litimun 
union occurred. 
Folium won due to 
impru|MT union- 
lion o( Imne for 
limit inn xml inmif- 
lie.icnt removnt of 
Ihe wlerotir Imnn 
to allow new Unix 
to grow down 
atonic l.he graft. 


Fractures of the Xetacarpals and Phalanges.- - Operation 
is rarely required for these bones except for the crushing injuries which will 
be discussed elsewhere. 


Occasionally metacarpal fractures cannot be suitably reduced and the. ro- 
aulting lateral diaplacement with aomc overriding; of the fragments will leave 
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limitation in flexion of the hand. Such cases, especially in those whose occupa¬ 
tions require perfect closure of the hand, will require open reduction. 

The type of internal fixation best suited to this form of injury is the medul¬ 
lary dowel. 

In rare cases fracture of the base of a phalanx may allow a small fragment 
to fall into the joint. Being a foreign body in a joint, it should be removed by 
operation. 

FBAOTUBBB OF THE 8TBBNUM 

Fracture of the sternum with marked displacement may bo reduced by a 
transverse incision along the line of fracture. With the body extended, the 2 
fragments may bo pried into position by periosteal elevators or bono hooks bo 
placed as to elevate the upper fragment and bring it in contact with the lower 
one. 


FBAOTUBBB OF THE BIBB 

Fractures of the ribs do not as a rulo require open operation. When a 
fragment of the rib penetrates tho pleural eavity, lacerates the liver, spleen, or 
kidney, the fragment should bo elevated or removed and tho lesions in the lung 
(Vol. Ill, Chap. XI), liver (Vol. IV, Chap. IV), spleen (Vol. IV, Chap. 
VI), and kidney (Vol. IV, Chap. XII) treated by appropriate operative 
moasuros. 

Rarely the callus may compress the anterior segment of the intercostal 
nerves with pain or even paralysis of the upper abdominal muscles. In such 
cases the nerves involved should bo freed. 


FBAOTUBBS OF THB FBIaVXB 

The operative treatment of this type of injury is as a rulo confined to the 
treatment of the coincident injuries to tho soft parts and viscera, i. e. to rup¬ 
tures of the urethra and bladder and injuries to the pelvic organs in tho 
female. 

When a portion of the crest of tho ilium is torn away by muscular violenco 
and the displacement sufficient to warrant it, the fragment may be sutured 
in place by kangaroo tendon through the muscle above the fragment and 
through drill holes in the bone, and the fragment brought into position by this 
means. 


Fractures of the Read and Reek. —Fractures of the head and neck of the 
femur do not, as a rule, require operation in the recent state, unless the neck is 
driven into the head fragment to such an extent that the head is displaced 
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downward and backward and manipulation cannot bring the fractured end* into 
apposition, or unless the head is completely rotated in the acetabulum so that 
its cartilage is in contact with the fracture of the neck. 

In old fractures which, by virtue of neglect or improper treatment, have 
resulted in deformity and disability, many operations have boon devised to meet 
the existing condition. If the deformity cousists in union in the coxa vara 
position, the indication is to restore the normal angle of the neck by removing 
a wedge-shaped piece of hone at the huso 
of tho trochanter sufficient to permit of 
full abduction of tho leg (Whitman). 

In old cases of epiphvscHl fracture 
with deformity and disability, the joint 
may be opened through an anterior in¬ 
cision which will expose the fractured end 
of the neck lying nbovo and in front of the 
head. By removing a thin section from 
the neck a chisel inav lie inserted and the 
2 fragments brought into apposition by 
prying the neck into contact with tho frac¬ 
tured surface of the head and coincident 
rotation of tho leg (Whitman). 

In both of the almve tho limb should 
be fixed in complete uliductinn bv plaster, 
and weight-bearing should lie prohibited 
for at least a year. 

In old cases of fracture of the neck of 
the femur with uou-nniou, with absorp¬ 
tion of the neck and atrophy of the head, 
and in cases with absence of union after 
2V-i months, open operation is indicated 
(Flint, 6) in cases able to benr operation. 

The incision most suitable for theso 
cases is that recommended by Flint The skin is incised from just behind the 
anterosuperior spine of tho ilium down to the posterior portion of the trochanter 
major, and then about 5 in. down the thigh. The skin and fat of the posterior 
flap of tho incision are dissected backward, exposing the posterior border of the 
tensor vagina: femoris, which » then divided from above obliquely forward and 
downward and drawn forward, which exposes the hip joint covered by a fat pad. 
This fat pad is then excised and the anterior margin of tho greater trochanter, 
the capsule of the joint, and the brim of the acetabulum exposed. The capsule 
is then opened by an incision beginning at the acetabular brim close to the fibers 
of the Y-ligament and follows the ligament down to the shaft close to the attach¬ 
ment of the capsule to the neck, when it is carried upward to form a triangular 
flap, which readily exposes the seat of fracture. Care should be taken not to 



Fto. 0.—Lim or Inciiuon por Kiurruau 
Involving Upper Knd up Femur. (Dia- 
trsmmttic afUr Flint.) 
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separate that portion of tho capsulo attache)] to the head fragment in fractures 
at the base of tho neck. 

Tho next steps depend ii]xm the conditions found. When possible, 
the ends may bo freshened and fastened together by a bone peg, screw, or 
uail, passed through the trochanter into the heud. For this purpose Pres¬ 
ton (M) bus devised a screw with u plate, which is fastened down the shaft 
of the bone to prevent displacement hy the uction of the hip and thigh 
muscles. 

If conditions aro such that the head fragment must be removed, the liga- 
mentum teres is cut, the head removed, the cotyloid cartilage curcted away 
with a sharp Bpoon, the neck end freshened, the anterior-inferior margin of the 
ucetahulum cut nwuy (otherwise the projecting lip will rotate the femur out¬ 
ward), and the porioateum over the brim of the acetabulum, the outer side of 
tho femur, and the iunor side of the trochanter should be stripped up to allow of 
lame approximation, An osteotomy is then done through the base of the great 
trochanter. Tho lino of the osteotomy should be slightly oblique so that tho 
troehuntor may fit in tho angle hotwcon the Bhuft and the pelvis. There may 
ho an annoying hemorrhage while performing this osteotomy, due to injury to 
an artery lying in tho digital fossa. 

After the shaft has been placed in the acetabulum the trochanter is fastened 
to tho pelvis by a stout lame peg or screw (Gungolphe). The result desired is 
to have bony union between the shaft and tho ucotabulum. 

Fracture of the greater and lesser trochanter rarely requires operation. The 
reported cases arc few and function has lxien restored without operation. 

Fractures of the Shaft. —Fractures below the trochanter (subtrochanteric) 
and fructnres of tho shaft involving the trochanters usually require operation 
for a satisfactory result. The lesion is usually u complicated one and ia best 
approached through an incision similar to that deserila'd above, except thut the 
upper find) is shorter, while the lower limb is carried further down the thigh 
and more anteriorly. Fixation is best obtained hy a steel plate with accessory 
fastening, with kunguroo tendon or steel wire, of the separate fragments. 
Tho external fixation and after-treatment will be descrilied with that of tho 
shaft. 

Fracture of tho shaft of the femur should be examined under au anesthetic 
and reduction attempted ns booh ns possible after tho injury, preferably within 
tho first 24 hours. Au X-rav is then taken to determine the result of such 
munipulutiou, and from this X-ray must lie determined the subsequent course 
of treatment. 

Operation is indicated in complicated fractures, especially spiral fractures 
with comminution; in obliquo and transverse fractures which are not reduced 
aftor 1 week’s traction (tho traction should be placed upon suitable cases and 
an X-ray taken with the traction apparatus in action); in fractures in which 
the muscle is.penetrated (absence of bony click in manipulation); in injuries 
to the vessels: in compound fractures: and in all cases in which satisfactory 
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apposition of the fragments is not obtained ami maintained by bloodless 

^The^operation should be undertaken on the tenth to the fourteenth day after 

the injury. The preparation is that. 1 
previously iloscrilicd (see page 22!*), 
ami the inrisioit should lie free 
enough to fully cx|*»se tie' line of 
fracture. 

The fracture is then reduced by 
using the Lainliotte clamps a ii d 
iminipulntion. hv attaching the llitz- 
rot Uaie jack (big. I uml jacking 
the bone apart, or by some sort of 
*■ external traction such as that recoin- 
mended by l.iiiiilsitfc. the nsi> of the 
Lemon, Kcltols, or Hawley extension 
apparatus, or the traction apparatus 
of Martin. The lmne jack aUtve 
mentioned readily reduces the frac 
tun*, and by virtue of its adjustubil 
itv brings the fragments into uppo 
nit ion and lixt*s them there. A steel 
plate (see page 2251) is then screwed 

into place. The wound is dosed with 
Kio. 10. — Fixation or a 1 .. 

Tkansvkhsk Khaitckk in or without drainage, depemlmg on 
Kknch. Uuhiis yesina iiimi f | M> imi(llml „f hemorrhage (oozing) 
of i!ll A- * ■ nos - 

pit ill. Nun-ttm imw ImtHMin encountered, and the leg is put up in 

the connive siile of the free- , . . >• , 

tore Ikiiic. moulded splints. 

These moulded splints are 2 in 
nnnilier. The first is a posterior splint, which extends from 
the posterior iliac crest down the back of the leg to the 
expansion of the tendo Achillis into the muscle. This splint 
is Imund into place by sterile rolls placed ids nit the region 
of the operative incision. The second splint is a long lat 
eral splint which extends from the axilla along the side of 
the body and leg down to the end of the posterior splint. 

The chest wall and flank should bo well padded with cot¬ 
ton when placing this splint. The third splint, begins in 
the flank on top of the second splint and passes down 
across the nntcrior and internal surface of the. thigh to the 
knee. 
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When those splints are in position and moulded to conform to the limh, they 
are bandaged in position by muslin bandages. A long experience with these 
splints has proven their many advantages ami the fixation obtained ia absolute. 
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The first dressing is made on the tenth day, and the Btitclies and drain, if 
used, removed* Massage of the leg and baking of the bone and joint are begun 
on the eighteenth day and movements of the knee the week following, care 
being taken to support the line of fracture during this process. 

On the twenty-eighth day a hip brace (Fig. 13) is applied and the patient 



Flo. 12.— Complicated Spihal Fkactuxb or Funm. Female, nffod 24, N. Y. Hospital, A shows 
the beet reduotion obtainable by traotlon. The spiked end of upper fragment was caught in the 
musole. B shows the fracture after open reduotion. Sherman sted plate. Tho loops in the illus¬ 
tration are No. 3 plain catgut and are inserted to show the method of ftxing the long piece split 
off from the shaft. 


allowed to get up and about on crutches. This brace is worn constantly until 
sufficient callus is formed to support the leg, when it may he removed at night 
No weight is allowed without support until 4 months postoperative, and then 
only when the X-ray shows a sufficient callus to support the inevitable strain. 
By the time this is possible the knee joint is movable enough to permit of 
flexion to or beyond a right angle, and function rapidly returns with the in¬ 
creasing use. 

In compound fractures early operation is indicated in the vast majority of 
cases. If shook, etc., do not contra-indicate it, the operation should be dime 
within the first 94 to 86 hours, the fragments being approximated and fixed by 
the Freeman or Lambotte external bone damp (Fig. 1). This type of fixation 
is preferable because the smews extend outside the injured tissues and no for- 
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eign material is left in contact with the site of the fracture. The ineiaion it 
loosely closed, freely drained and dressed with the alcohol and thymol solution, 
and a suitable external support is oinployed. 

The plate and screws are removed at the end of the fqurth week and the 
subsequent treatment is similar to that described for simple fracture. 



Fio. 13.— Modified Tatlor Hip Hhacb pur After-treatment or Fearturkr nr Fran. This is 
placod on the operative raw* four work* after the operation, and the patient allowed to set up and 
walk about on rrutche*. A—Wnixt Imnd with eanvaa nonet laned on the *ide not ahown in the Ulus- 
tntion. H—Joint with automatic, lock whirh allow* the patient to nit down Ity movina the esp of 
the lock up. On * landing it fall* into proulion and Aaea the joint. C—Perineal ring. This ia hinged 
•othat.it may be opened. D—The upper leat her rs-inforeemeul ia plaoed at the line of fracture over the 
femur,* The inade bar parallels the outer her to the perineal ring. (It i* not abown In thia view.) 

Amputation may be indicated when the muscles of the thigh and the great 
vessels are so injured that the distal portion of tho leg docs not seem likely to 
survive. 

Fractures of the Lower End_ epiphyseal separation. —When tho die* 

placement is such that it cannot bo completely corrected by mild manipulation, 
operation ia indicated. 

Throngh an internal lateral incision the bone may be pried and manipulated 
into position, care being taken not to hyperextend the lower leg too far because 
of the danger to the great vessels. When approximated it will remain so with¬ 
out internal fixation. 
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sui’KACONnYJiAK FRACTUHK8. —In tho adult supracondylar fractures can 
rarely Ixi reduced by other than operative liicaus. Should reduction under an 
anesthetic, fail, open operation should lie resorted to and the broken ends ap¬ 
proximated. If tliey can In* held, no fixation is mpiircd. If tho displacement 
tends to recur, iixatinn may Is* obtained by a suitable plate, staples on both 
sides, or an intramedullary Imhio splint. The tyj>e of iixatiou must be chosen 
to suit, the individual ease. 

FKAOTUKKH OF TUB CONUYI.ES.-— Kraetun; of the condyles and T and Y 
fractures at tin* lower etui of the femur may lx; reduced ninl fastened by suit¬ 
able screws so inserted as to avoid entering the joint or npprnachiug too close to 
tho articular cartilage. 


FRACTURES OF THE PATELLA. 

Two types of this particular fracture exist. Thu iirst is produced by direct 
violence, and fixation by external means usually suttices. except in those cases in 
which a fragment 'ih split otT from the articular surface of the patella and 
falls into the joint; in which ease, if unrecognized, it Itccnums a loose body in 
tho knee joint with tin* resulting chuuges in the joint due to the presence of tho 
foreign body. In such conditions -I have seen two- -the fragment displaced 
can be recognized by the X-ray and should l»e removed or replaced. In one 
ease tho shell of bone was too thin to permit of fixutiou, and it was removed 
through un internal Intend incision close to the patella, exposing the joint. In 
the second case the fragment had a triangular shape with its apex toward tho 
fracture lino. A small drill was passed through the patella and through tho 
apex of tho fragment in such a milliner that when a kangaroo tendon suture was 
passed and tied on top of tho putolla, it kept the fragment in close apposition 
to tho remaining fragments. 

The second typo is fracture by indirect, violence, and the essential feature of 
tho losion is tho tenr in tho lateral expansion of the knee joint and more or less 
wide separation of the patellar fragments. Lesions of this type arc always 
submitted to operation. 

Immediately after the injury the knee should lie bandaged with some form 
of elastic, bandage, placed in a tin gutter splint in full extension, and ice bags 
placed over tho knee for at least 4S hours, ufter which time the ice bagB may 
bo removed. 

Operative intervention should Ih* undertaken on the fifth to tho seventh day, 
at which time the joint has passed the stage of exudative reaction, and trouble- 
aomo exudation into the joint need not be feared after operation. 

After tho proper preparation the skin is iucised in the long axis of the leg 
down to tho sent of the fracture, and the skin and fat retracted to exposo the 
tears in the lateral expansions. Two Ume hooks an* then used to separate the 
fragments more widely and all blow! clots tiud tibrin are washed out of the 
joint by saline irrigation. Sponging and wiping of the joint are to bo avoided. 
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For fixation the method advocated by Make is by far the boat. 1 have never 
used any other, and in a large number of rases have never failed to obtain and 
maintain complete reduction of the fragments. 

The essential feature of this o|>eriitinii consists in - kangaroo sutures passed 
through the tendon as close to the patella as |»ossihle. hugging tIn* lame, and 
passing down to. hut not through, the synovial membrane. Une suture is place 1 
on each side, and when these are tightened the fragments will Ik* brought into 
close* apposition, if such apposition is not obtained, 
tho sutures have not lai*n correctly placed. They 
should not la* tied until the lutrrul expansion is 
sutured. 

The torn tendinous expansions are then sutured 
with tine l No. 0 chromic gut. Two Umo hooks are l 
inserted into the npjier and lower ends of tin* patella \ 
and the l*>ne drawn closely together. The two \ 
kangaroo sutures are then tied, and a few sutures \ 

]daced to approximate the torn fillers of the |s*ri \ I 

osti'tim. \ , 

The wound is then closed with interruplei 1 plain ] / 

gut sulieutnneous sutures and skin sutures of silk .s'* ""N. f 

worm-gut or horsehair, without drainage, and ) Ci 

dressed. A stout moulded plaster splint is placed j / 1 

along the posterior asjart of the leg from the gluteal J 1 

fold to -t or t in. almve the tip of the external null- / /\ 

leiilus. and haiulagi'd firmly in place with muslin f I 1 

bandages passed in a double ligure of eight ulmvo | / 1 

and U’low the patella. I J 

On the seventh day the wound is dressed, the \ / 

stitches removed, and the leg re-bandaged with inns \ / 

liu und standi bandages, and the patient is allowed / 

up on crutches. Two weeks after the first dressing. I n. M l.isc*. ok Iminion 

,1 I . . • .1 . • I t | . J | K»iH tiK 1'A IM.Ui 

A work# tin* wp i.- IwkimI und 

daily with lateral movements of the patella. In the 

fourth week postoperative, gentle passive movements in flexion are liegun after 
the baking and massage, ami arc* gradually increased. 

The posterior splint is worn for 8 weeks, is then removed at night and while 
sitting about or walking in the room, but is worn while walking about tho street, 
for 10 weeks. From the eighth week the patient is eneouraged to move the leg 
actively at the joint, hv allowing the foot and lower leg to extend over tin* edge 
of a table and using the weight of the leg to produce flexion. Flexion to a right 
angle may thus be obtained at the end of the tenth week, nnd full motion within 
a very short interval after that. 

Circular suturrs passed about the patella, silver or other metal sutures 
paaaed through drill holes in the bone are other methods of internal fixation. 
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The injection of various substances (2 per cent, formalin in glycerin—Murphy; 
nuoleinio acid, etc.) to prevent infection is entirely unnecessary. Under the 
proper precautions infection does not occur. 

Operative Treatment for Old Fractures of the Patella.—The success of any 
operation for an old fracture of the patella depends upon the contraction of the 
torn lateral expansions which are found at operation. If these are freed and 
found to he too small to permit of flexion of the knee (i. e. the narrowed capsule 



Fm. 15.— -Limb or Inosiom and Method or Sutcox in Fbactoh or Patella. A nhowa the method 
of piscina the tiro kaagMOo tendon suture* through the fmreial expuuion hugging the patella. B 
■hows the ehntehee tied. The pcriocteofuHal flap over the patella ia retracted to ahow the ap¬ 
proximation obtained in the patella fragments. Note the Iona upper flap which overlaps the line of 
fracture. 

Is not sufficiently large to permit the condyles of the femur to move in it), any 
operation which does not oorrect this feature of the case will be a failure in so 
far as subsequent joint function is concerned. Herice, before any type of 
operation is considered, the lateral expansions and the oapsnls must he freed. 
If these are sufficiently large to allow for flexion, the patellar edges may be 
freshened and approximated by wire mattress sutures passed through drill 
boles in the hone. For this purpose copper wire, such as is used by d si tistv, 
has proven more satisfactory than silver wire. Two bone hooks placed above 
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and below the fragment* will aid in drawing the bones together, and will hold 
them fixed while the wire suture ia being tied. 

Closure of the lateral expansion is made as in recent fracture, and the leg ia 
dressed in the same manner. 

When the fragments cannot be approximated, and when tho lateral expan¬ 
sions havo contracted so that readjustment of the normal conditions is uot pos¬ 
sible, the plan of attack must be variously moilitied (Qncmi et Gatellior, 15). 

Numerous operative expedients hare been devised to meet tho existing 
conditions. These consist in: 

1. Lengthening the quadriceps by V’-shaped incision in tho muscle, trans¬ 
verse section of the muscle, and the 2-stage operation of Lister and Pringle: 
First stage, wiring the patella after pulling it down as far as possible; second 
stage, coaptation of the fragments by wire suture (McKwen, DifTcnbnch, etc.). 

2. Separation of the tibial tubercle and its displacement upward (Poueut, 
llergmauu) ami re-attachment to up]>cr margin of the tibia. 

Keen (5) combined the above two methods successfully. 

3. Plastic o|K>ratiniis: Autoplastic bone (lap turned from below upward 
(Wolf, 20); ostcuiimticiilnr (lap tunu*d from la-low upward (UnHculiergnr, 17). 

4. Excision of the patella: Kxcision of the upper fragment with lengthen¬ 
ing of the quadriceps tendon (t'liuput, 1). 

Total excision of the patella waa successful in one of my cases in which the 
marked retraction of the upper fragment and the contraction of the lateral 
expansion wen- such that no other procedure seemed likely to succeed. After 
exposing the fragments and freeing the lateral expansions und the 2 fragments, 
a gap of 5 in. existed. The 2 fragments were then excised and a flap composed 
of deep fuacia of the thigh and a musculotendinous llnp from the quadriceps, 
vastus exteruns, und interims was turned down and sutured to the lower lateral 
expansion and to the patellar tendon below by a tine knngumo tendon. The 
resulting joint motion was very satisfactory—flexion to Itcyond a right angle 
and complete extension—with a stable joint in all positions. For purpose of 
exposure a long oval flap wafl made in this case. A long straight incision down 
the leg is preferable because sloughing of the lower margin of the oval flap 
occurred and delayed the healing. 

ntAOWus or m lows* xaa 

The treatment of fractures of the bones of the leg is dependent upon the 
degree of displacement in the tibial fragments, the typo of tho fracture, and tho 
amount of reduction obtained by manipulation under an anesthetic. 

Avulsion of the Tubercle.—Avulsions of the tubercle of the tibia in which 
the displacement cannot be corrected or in which there is marked rotation of 
the fragment are best treated by fixation of tho avulsed tubercle by periosteal 
suture or by direct fixation by a screw or nail. Tbe incision to approach this 
napoo is beat made from tbe inferior internal aspect at tbe patella downward, 
tt K 
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internal to the tubercle, and forward across the skin below the tubercle with 
retraction of the flap outward. 

Fractnres of the Upper End.—Fractures of the tuberosities of the tibia, ex¬ 
ternal and internal, and T and Y fractures of the upper end of the tibia with 
marked displacement should 1st operated upon in suitable cases and the frag¬ 
ment or fragments fastened in 
place by a suitable screw, by 
screw and staples, or by a plate, 
if the latter seems more advisable 
fFig.2). 

The coincident frncture of the 
upper end of the fibula needs no 
treatment unless there is coinci¬ 
dent injury to the anterior tibial 
nerve either by pressure of the 
fragment or by inclusion of the 
nerve in the callus. Tn either ease 
the nerve should be exposed and 
the cause of tin* pressure removed. 

Fractures of the Shaft of the 
Tibia. Due to the great variation 
in the type of the lines of fracture 
and the great variability in the 
degree of displacement, it is difli- 
enlt to formulate the types neces¬ 
sitating operation. In general it 
may 1 h> said that all cases which 
cannot Iw properly reduced, and 
so maintained, need operation. 
The greatest ditliculty occurs in 
the enses in the lower third with 
a complicated line of fracture, 
and operation is more frequently required in that region than elsewhere in tho 
lame. Double fractures of the lame are la>st treated by open o|u>rutinu. 

Tho types of internal fixation most satisfactorily employed are plates, intra¬ 
medullary lame splints, and circular ligation of the bone ( Fig. ."»). 

Care should bo taken in placing non-absorbable material over the anterior 
surfuco of the bone just beneath the skin, ns it is apt to produce trouble in this 
locution, l’lates. etc., should bo placed on the external lateral surface beneath 
the tibialis unticus or on the internal nsjieet beneath the muscles. 

Correct anatomical replacement in this Ixme is much more likely to produce 
a satisfactory leg than occurs with improper reduction, and the time of the 
repair process is distinctly shortened. 

COMPOUND FRACTURES. —Til the vast majority of cases compound frac- 
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Fin. in.— Spiral Ehactuhk op tkk Tiiiia. Throe 
weeks old, N. Y, Hospital. A — IW nilurtinn 
obtained by manipulation, etc. The sharp lower 
end of tho upper fragment was caught in the skin. 
R—The same after open reduction and fixation of 
the fracture by steel plate. Note the ixwil ion of 
the plate undor tho tibialis milieus muscle. 
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tnrcfl of the tibia are moat satisfactorily treated by open reduction. 1 nlcsa 
there is some contra-indication (shook. coincident injnriea of prater impor- 
tanec. ete.), the operative interferenee is liost undertaken within the first ‘21 
hours after the injury. 

The ty|M« of internal fixation will vary with the eharaeter of the line of 
fracture. No fixation is rot|uiml for those eases which do not show a teinlencv 
to become displaced after the reluct ion. Certain eases may lie suitably fixeil 
by absorbable suture material (toiler oblique tyjn>). 



I A w ^ D 

I'm 17 -(’..MPLICATKI. I'kjoti-h*. or Isiwm Tamil or Tisu ash Kihci.a. N. V. llosplt»l. A shows 
itLbJac ™ofT trsr.ur, A l»vw fr«m«n. Is, w*. spin off Iron. ,h. ; lower rs*n,.„t sad 
driven down l-hi.,.1 (hr eilrrnal .o-.lU-olu*. It lay ls-,..;..lh the sbm over 

the Mini.* fraetiire after open reduM ,on. Hsstion t.y -K--1 piste. Me- fngimenl shown In U» 


the nsnie fraeliire after open 
other X-ray as.* removed, 


When more rigid fixation is ret pi i ml. the external bone e.lainp (> rcetnan, 
I.ambotte) or the Isuie plate of Kstea is preferable. 


I believe it is unwise to pln.-c an internal plate with screws. i. e. nonabsorbable 
foreign material, in wounds of thi- kind. Iseai.se of the increased danger of infection. 
If fixation can ls> obtained only l.y such internal plate ^fixation the wound should bo 
left widely open and the plate removed as soon as the X-ray show* sufficient repair. 


The advantage of the external elan.p lies in its easy removal as soon aa tho 
leg is united firmly eunuch to dispense with this ty|s- of fixation. Furthermore, 
the dressing of the actual wound of the soft parts is considerably easier. 
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Tbe extent of wound closure will depend upon the amount of injury to the 
aoft parts. After thorough saline irrigation the wound may be loosely Butured 
in cases in which the injury to tho skin and soft parts is slight (compounded 
from within out). In extensive laceration of tho soft parts wide open dressing 
of the wound with Baline solution is to be preferred, with secondurv approxima¬ 
tion of tho wound edges after granulation 1ms occurred. 

Obviously eases in which the laceration of the soft parts is so extensive that 
the circulation to tho distul parts is destroyed require amputation. 

Tho subsequent treatment naturally will depend upon the presence or ab¬ 
sence of infection in the wound. The leg should be elevated at an angle of 45°, 
and care should bo taken to avoid any constriction of the leg by retaining 
splints or bnndagcs. 

In certain cases in which tho exudative reaction in tho leg shows signs of 
becoming oxcossivo ico bags placed over tho thigh in Scarpa's triangle may aid 
in restricting this reaction, or at least mny render its onset more gradual. Ico 
bags should not bo pluccd over the injured region under any consideration. 

Fkaotnres of the Lower End of the Iibia and Fibula. —Open operation is 
rarely necessary for fractures in this region which have received proper treat¬ 
ment originally. Should interposition of tho periosteum or rotation of a frag¬ 
ment occur, an open incision is indicated. 

In compound injuries (Pott’s fracture, etc.) involving tho ankle joint, open 
operation is usually indicated, especially in those cuses in which dirt nnd other 
foreign material have entered the joint. Since infection and ankylosis arc so 
common a result of such injuries, uud drainage of the ankle joint is relatively 
difficult, tho removal of the astragalus, as suggested by Holton, is the method of 
olection for those cases which, from the In-ginning. seem likely to become in¬ 
fected, and as a motliod of drainage when infection has occurred. Karlv re¬ 
moval of the astragalus Itcfore infection has become established has proven tho 
more satisfactory method of treutiug this complicated injury and the after- 
result has been more satisfactory. 

In old fractures of the lower end of the tibia and fibula by forced pronation 
and abduction of the foot, in which the deformity has not l>eeu corrected, open 
operation is indicated. 

The operation of election for this condition is that described by Stimson. 
Two lateral incisions are used. The first, is an external one over the anterior 
aspect of tho fibula, extending about 3 in. lx>vond the tip of the external mal¬ 
leolus upward on, tho leg, and curved forward on the dorsum of the foot about 
the same distance. Through this incision the fracture line in the fibula is ex¬ 
posed and refractured along the line of fracture bv a thin osteotome and any 
excess of bone removed. 

When this step is completed an incision is made over the tibial aspect of 
the ankle extending from about 3 in. above the malleolus and passing down¬ 
ward just in front of this process to the tubercle of the scaphoid. Through this 
incision the lesion to the internal malleolus is approached, the line of fracture 
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cut with au osteotome, uiul the lower eml of the tibia freed by dUpluoiug the 
ankle back anil out so that the lower end of the tibia is projected through tho 
wound. The astragalus is liberated and any new lame on the |His(erior surface 
of the tibia rongeured awnv. When these steps an* completed the foot should 
anil can lie easily replaced in its proper relationship to the leg. The wonud 
is loosely dosed without drainage and placed in appropriate moulded splints. 

The restoration in shu|>c is excellent by this method, and tin* pain usually 
present Ud'ore the o]H-rati<ni is relieved. The functional improvement is vari¬ 
able and de|temls upon the age of the patient and upon the proper after-treat¬ 
ment, but in most eases is an improvement over that existing before the opera¬ 
tion. 

FRACTURES OF THE TARSUS AMD METATARSUS 

Fracture* of the Astragalus.- The displacement and t y] h* of fracture should 
Ik* studied by careful X-ray photographs, preferably stcn*oscnpie. Should these 
show marked degrees of displacement, etc., the treatment should lie by open 
operation. 

Fractures of the up] mm* articular surface require removal of the displaced 
fragment. Fracture through the ntvk may Ik* treated by replacement of the 
bead and suture of the fragments, or if the head is completely detached, it 
should 1 h* removed, (’rushing fractures with comminution an* ls*st. treated by 
removal of the entire lsnie. A similar proeodun* is likewise preferable for coin- 
|»>uud fractures of the astragalus. 

Fracture* of the 0* Calci*. Of the fractures of this bom* only those, of tho 
I sidy ls-hiiel the sulcus perouci are suitable for o|s*ration. and these only when 
other methods have failed to bring nUiiit reduction. The chief displacement is 
that of the jsisterior or laid fragment upwurd by the pull of the gustrocucmiuH. 
When a fragment of the tulwrosity of the bone or the entire tulierosity is thus 
pulled away, it may Ik* sutured in place by kangaroo sutures passed through 
holes in the Nine and tied after the foot hus N*en carried into full plantar 
Hcxioii. Should only a scule of IkiIic Ik* torn off, this suture should pass through 
the tendo Acbiliis, and tho approximation obtained in that manner together 
with periosteal suture about the fragment. 

When a largo portion of the bone ia broken off and displaced it may bo 
reduced and fixed by a metal screw, nail, ivory, or Imne pin carried through 
from the heel to the center of the bone beneath its superior articulating sur¬ 
faces. Care must be taken to countersink the head of the fixation screw or pin 
*o that it does not project above the surface of the bone, otherwise tile skin 
overlying it will become involved and ulcerate by reason of the pressure 
against it. 

The placing of tho incision for the operation is important, inasmuch as 
pressure against the scar may Ik* troublesome. 

The moat satisfactory line of incision consists in a vertical incision along tho 
outer side of the tendo Achillis down to the sharp edge of the plantar skin. 



continued horizontally around the heel, with dissection of the flap and its re¬ 
traction toward the inner side of the foot. Care should be taken to hug the 
bone in this procedure so as not to interfere with the skin circulation of the heel 
flap. If this is done there is little danger of necrosis of the skin over the heel, 
and the sour is submitted to a minimum of pressure at a later date. 

Other incisions are a vertical incision directly over the tendon down to the 
bone, aml-u Hcmilunar incision to turn the whole heel llup buck. 

Fractures of the Tarsal Scaphoid. -In 2 eases Deutsehluuder (4) removed 
the bono with satisfactory result 
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AMPUTATIONS 
II. II. M. I.VI.B 

Anv surgical **|*i*mti*m which imolvc* the rruiouil <>f 11n* whole or a piirt 
of ii limit is aii amputation. For convenience, ampntatioiis arc divided into 
iwo classes: amputations projicr, when the extremity is severed in its lx my 
continuity; ami disarticulations, when the removal takes pluec through the 
joint. 


DEVELOPMENT OF DIFFERENT TYPES OF AMPUTATION 

The two fundamental incisions from which all others can he developed arn 
the transverse circular ami the ohliipte or oval. In the transverse circular the 
skin incision is perpendicular In the long axis of the limit; in the ohliipie or 
oval it is at an ohtiisc angle. 

Iranivene Circular Method l Fig. 1 ).—Thn oldest of all amputations is the. 
circular. As practiced hy tVNus. it consists of a simple transverse incision 
through the healthv tissues. It can Is' readily seen that, this method provided 
no adeipiate covering fttr the Ihiiic ami was eonseipiently not suited to the eases 
in which primary union was desired, 'lliis defect in the f elsian method was 
overcome hy •Icun-l/mis Petit of Paris (171*) and ( heselden of laiudon 
(17411). They laid down the general rule that the incision should bo made in 
2 steps. The skin and superficial fascia were first divided and retracted, and 
the muscles wen* then cut through at the highest, possible level. A. I/iuia of 
Paris (1752) rejected this method and returned to thn Frisian incision plus a 
high division of the lwne. Technical improvements were added hy Alanson of 
Liverpool (1770) and Hover of Paris. The circular method as practiced to¬ 
day follows closely the technic of B. Bell and I Icy. Hey of l/ccds called his 
method tho “triple incision”: The first incision divided the skin and fascia, 
which were dissected up for a sufficient distance; a second incision divided the 
muscles to the hone; the muscles were then separated from the bone, and the 
bone sawn through at a still higher level. 

2«:i 
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ADVANTAGES —The advantages on the circular method are simplicity, speed 
of performance, the least sacrifice of limb, minimum damage to nutrition and circu¬ 
lation, and smallest wound surface exposed to infection. 

DISADVANTAGES—The disadvantages of the circular method are the position 
of the cicatrix over the end of the 
bone; the difficulty in a conical limb 
of separating enough akin to cover 
the bone, or in a muscular part of 
the limb of ubtnining proper exposure 
fur the high section oi the hone; 
and its inmlaptibility for injuries 
where the destruction of tissues is 
unequal. 

TECHNIC. —The akin and su¬ 
perficial fusciii urc divided lit right 
angles to tlu* long axis of the limb; the akin retracted (Figs. 0, 7, 8) and dis- 
.tceted to the mpiircd distance; the superficial umselea divided and allowed to 
contract; and the incision curried down to the lame in mieh a manner that a fun¬ 
nel-shaped wound is made. The bone is then treated according to tho osteo¬ 
plastic, nja-riosteal or teudinoplaatio 
method*. In order to obtain sufficient 
covering for the Is me the following 
points must lm kept in mind: The akin 
must Ik* divided at a distance below the 
point of I tone section equal to thn diame¬ 
ter of thn limb at. the saw line; in the 
tipper arm where the retraction ia the 
greatest, IV» diameters must he al¬ 
lowed. 

Oblique or Oval Method (Fig. 11.—Thin method was first described by 
Sharpe of London (173H). used by Hlaaius of Amsterdam (1 *38) and perfected 
by Soupart of Liege (1847). 

ADVANTAGES —The advantages of tho oblique 
method over the transverse circular are a higher aeeeas 
to the bone, obtter position for the cicatrix, possibility 
of utilising tissue which would otherwise be sacrificed, 
and a wider range of adaptability. 

DISADVANTAGES —The disadvantages of this 
method are a more extensive wound surface and a greater 
damage to the nutrition and circulation pf the tissues. 

TECHNIC (FIGS. », io, ll, 12).—Kocher is a strong advocate of thia method. 
The following ia his description: 

“The oblique incision ia the moat important and moat univeraal method of 
amputationa in aimple eaaca. In thia method the upper end lower enda are inAf* 



Fro. 8.—Posmon or <m So¬ 
re sa Lota m a TiAWevaaM 
Cimui laaaiow. 



Fin. 7.-- Tranhvkhsr t'lirrus Incision. 
Sngitlnl section showing cone whirh is left 
after sawing through the Ixiue. (Kocher.) 



Fia. 0. — TaANRVKssa Cmcnua Incision; Memos or 
RamuctiNu Sun and Position or Know. 

(Kocher.) 
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catcd by making short incisions into a fold of skin raised up between the finger 
and thumb, the distal incision being made-at right ungles to the surface, the 
proximal one parallel, to the surface. The upper end lies at the level where the 
periosteum is to Is- divided, the* lower end lies at a distance below it equal to 
the diameter of the limb. After dividing the skin and fascia, the lower ellipse 
of skill is sei24*d with the left hand and drawn upward, and the muscles arc 

divided down to the Ihhio, the edge of 
A / \ the knife being din*i*t«sl towaril the lame 

la / 'I / S’ A so that a Haft is formed which increases 

\\ry e yr \ in thickness toward its base. The iH»ri- 

osteiim is tlivided transversely where tin* 
/S|Mlk , | * 1 ™^ incision reaches the bone and, as in 

IMlilillllll/, the transverse circular incision, is 

li{|l(/VV /^llll separated upward so that it may cover 

ttlUlU I tl 1 llllI l/i the sawn surface. The musculocu- 

Ujljljljji . tnlicoiis llap is mnv folded over the 

Kill. tl.- •Oni.iyiiK Incision. The lower end miide 

by nuttiiiK Huron* a fold of skin ruined up lie- . . 

twumi lint linaer and the thiiniii. (Korher.) The Racket Incision. I In* racket 

incision, introduced by Malgaigne of 
Paria (1 s:i7), iH formed by adding a longitudinal ineision to tins oblique or 
transverse eiretilar. Tbe lengtli of this longitudinal ineision is determined by 
the height at which the hone is to lie sawn ( Fig. '_'). This ineision is the boat 
type of amputation to retain useful niu-eles in a stump. Koeher’s prineiplo of 
u selective ineision should la* used and the handle of the raeket plaeed over an 


intemmseular septum. This septum 
should murk the ‘'neutral zone” be¬ 
tween two areas supplied by different 
nerves. 

The Lanceolate Incision ( Fig. o'). 
—This is obtained by rounding oil' 
tlio angles of tbe raeket ineision. It 
was used by Conrad l.augenheek of 
(liittingen (1807) for tbe meta¬ 
carpus, by (hitlirio of Kngluud 
( 181 fi) for the shoulder, and also 
by Abernethy for the hip. '['he 
credit for the generalization of 
the method lxdongs to Scoutcttcu 
(t8'_>7). 



1* u». 10. —Om.tqr K Incision. The upper end mada 
•*y rutting i»rr»w» u fold of skin rniis-d between 
the linger and the thiiinh. (Korhrr.) 


Flap Methods (Figs. 4, '•). —These can Ik* developed from the transverse 
circular or the oblique bv the addition of . longitudinal incisions. Young of 
Plymouth ( 1070) credits Lnwdhnm of Kxcter with inventing the single llup of 
skin nud fascia. \ erduin of Amsterdam ( 1 <>0(1) employed a musculocutaneous 
llup cut by transfixion. Kavaton of I.andan (17:50) cut double square flaps, 
equal to half tlu* thickness of tbe limb. Vcrinule (17 t»i» 1, a French snrgoon 
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ill tin* service of tin* Kleetor I‘ala tint*. improved lia valon's technic by fash* 
ioniup rounded or oval flaps. these flaps liciiipcul by tlie transfixion method. Tn 
the further development of the ll»{> njHTaiioiis the names of (iuthrie mid Liston 
of Kiipland; Ihipnvlren. Koux ami l.arrev of Kratni*: and Klein and I'oiirnd 
l.utipcnUvk of (icrmaiiv an* iotimatelv eomioeted. 

Klu|i> art* eut lo lai Irmisti > imi ami h\ (hi i/isxn hmi. ’I la* general rule In 



Km. II,—tl|il.nifK 1’i>4ii*ih **f tin* kmtr in mslcr lo wsilniillv carry 1 lit* iiinaimi <tn<*|>ar 

I lir< ait'll I In- mi|i |iart»n| llii’ flap. (Knclnr.l 


Is* observed i* that the length <*| tla* eomhined flaps should he lajual to 11 h Iht* 
diameter of the limb at the .aaw line. 

(A; TltANNKIXMX. Knrmcrh this was the |Mi|iu1ar method: today its appli- 
eatioii is limited to those eases in whieh the savina of time is essen¬ 
tial ami to fla|is where many tendons have to lie severed. If an attempt ia 
made to eut from without inward, tla* um*ipia! eon 
traction ami rolling of tla* tendon* under the knife will 
result in an uneven sis-tiuu. I tv insert iim ila* knife 
U>lween the Umo ami tendons, ami euttiup up through 
them with ii rn])i<l sawiup motion, this «litli«-nlty is 
overcome. In this method a dmihlc-cdpcd knife is 
thrust through the skin, across tla* surfa<*i* of tin* Una*, 
on a level with tho pmjMised hone section: by a steinly 
snwinp motion the. knife is earrierl rlownwanl to the 
desired distance, then outward in an arched manner. 

(B) PISHKITIOX.- The flails are out lined |»y incision* 
pussinp through the skin and snU-utaneous fi**n«*. The skin is freed ami re¬ 
tracted, the knife earrierl nblhpiely thi'oiii.di tla* tim««*le* to tla* Una*, ami the 
muscles severed in such a manner that tin- lliinne*t |>mrion j. adjaeent to the 
cutaneous portion of the ihip ami tla* lliiekr**t portion is at tla* base. 



Si -reiiK Link in an On- 
i.ue r. • 'isei.i.nR Ampu- 

ISTION. 
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ADVANTAGES. —The advantage* are that the flap can be planned to save 
tissue ; with unequal flaps the cicatrix is not subjected to terminal pressure; a 
ready access to the bone is provided; and the best available covering cun be 
selected from any aspect of the limb. 

DISADVANTAGES. —The disadvantages arc the damage to the circulation 
and nutrition of the tissues; and the largo areu of tissue exposed to possible 
infection. 


THE GOAL 07 ALL AMPUTATIONS 

After the preservation of the life of the patient, the goal of all amputations is 
the prodnotion of a useful stump. To obtuiu thin, :l cardinal |>oiiits must be ob¬ 
served: (1) correct treatment of soft parts; (a) corrupt treatment of the bone; (3) 
prevention of stump utrofiliy. 


1. Treatment of Soft Parts. —A well-nourished skin Hap accustomed to 
pressure should bo used; the edges of the wound clcuu-cut; absolute hemostasis 

secured; nerves cut short to prevent their being en¬ 
meshed in the cicatrix; new insertions provided for 
the Hillsides, or if this lie impracticable, tliev should 
bo sutured over the end of the hone; the muscular, 
fusciul and skin layers sutured without tension, care 
lming taken to prevent their adherenee to one another, 
uud the cicatrix so placed that it will not he subjected 
to pressure. .1. X. .Jackson ( Figs. 13, 11), in divid¬ 
ing the soft purts, cuts through the skin; uftcr this 
retracts, he incises the deep fascia, retlecting this 
with tho skin flap. The muscles are cut obliquely 
toward tho bone and the wound is dosed by accurate 
layer sutures, particular attention being paid to tho 
approximation of the fascia. 

2. Treatment of the Bone —in amputations there 
are 4 methods of treating the bone: the osteoplastic, ten- 
dinoplastic, periosteal and aperiostenl. The osteoplostio 
it the ideal method, bat requires ideal conditions. The tendinoplastio is of limited 
usefulness. The periosteal, although employed by the majority of aurgeona of this 
country, Is inferior to the other methods end should bo abandoned. The aperioeteal 
is the moat universally applicable and the most practical. 

THE OSTEOPLASTIC METHOD (Fig. 15V—The osteoplastic method aims 
to cover the nfw bone surface and medullary canal by a bone flap whose peri¬ 
osteum has a normal connection; in this way the possibility of painful bony 



Fig. 13.—Jackson's Mkthod 
or CorriNO Amputation 
Flam. Flaps of akin, su- 
psrflelal and deep fascia, 
are Hiss mi tod baok by out¬ 
line Into the musole sub¬ 
stance. 
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outgrowths developing from the periosteum uml marrow is avoided. I’irogofTa 
operation (18,12) furnished uu ostcoptusiic stump which waa capable of hearing 
direct weight. ('ontrarv to whnl moat writers luive claimed, I'irogoff nttaehed 
only a secondary imjxrrtaucc to tin* osteoplastic feature, his main endeavor being 
to devise a procedure which would overcome the diilicultics encountered in dis¬ 
secting the heel Hup of a Xyme’s operation, (iritti (1S57) introduced his osteo¬ 
plastic transcondylar amputation. The development of the modern osteoplastic 
method, however, is directly due to the elTorts of Bier {1*921 and his pupils. 
Bier’s original view, that the raw surface of the lame and medullary eannl re¬ 
mained tender, was erroneous, lie now acknowl¬ 
edges that in a large measure, the tenderness is due 
to the irregular lxmy outgrowths from the |M*riostcuui 
and medullary eavity. Bier set the (.taiidurd that all 
stumps. diaphyseal us well as epiphyseal, should 
directly sup|s>rt the whole weight of tin* ImmIv. Bin 
nie claims that llier’s n.-lcuphi-lic operation is need 
lesslv complicated and ditlicult. and that all tIn* ad 
vantages of this ojtcrution can Is* obtained by emer 
ing the cut end of the Isute with a free Is me traits 
plant. 

THK APKHIltSTKAI. MKTIIOD . It I KMi'lt IH'MIKi 
t l-’igs. !•!. 171. Tin* a|icriostciil method aims to 
produce a painless supporting 'tump capable of early 
flllietioiiiil use. The rc-n!t i- olitiiiiied by the re 
inoval of it jsirtion of the perinsteum and Isme marrow, eomhiiied with iiiassHge 
it lid early wcight-lxwring cNeivi-i*». Ilirselt's investigations ( iv.uii showed that 
in the old method of stripping up a peri¬ 
osteal outT to cover the hone, many 
shreds of periosteum resulted. These 
shred-, still retaining their primitive 
osteiigenetie fuiietion, produced painful 
lsmy spike.- f I'igs. I'*, 12) which inti*r 
fered with the early functional use of 
the stump. While by massage, exer¬ 
cises and graduated pressure m a ii y 
seemingly useless stumps eon hi lx* made 
capable of vrcight-lienriiig, Bunge 
(I'.tOO) went a step further and advo¬ 
cated the removal of 1 to 2 cm. of the 
periosteum and the scraping out of the 
bone marrow for a similar distance. 

The correctness of Ilirseli’s and Bunge’s views is substantiated by v, Kisels- 
berg, Kocher, Moskowicz. Ranzi, and Witzel. This method had an extensive 
practical test in the Russian-Japanese and Balkan Wars. At the International 


Km, 14 .1 n kwnV Mr thud 

ok l'i ni\.. Amimii'atiiin 
I'm i*s Tin* miT«ioii him 
tree II rKriiril iilili.|Ui-|y 
ilimnith i lie mu-.lt-p. iii |lir 

I IWM\ 



Fio. 15. —Osteoplas¬ 
tic Method. 



Fio. 10. — A perios¬ 
teal Method. 








Flit. 17. — Mbthiiii itr Tiiratinu thr llnsu ix ak Aperioatkai. Amputatm*. (After Muller.) 



Fio. IH,—Showing Bokt Spiccles Rkaultixo non a Phicwtbai Ampitatiox. 
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l'ini)'rt‘>s of ISM 4, Kan/i ifrom 
von Kiselsliorg's elinir, reported on 
tin* results in »ijH‘ritisti*:il amputations 

of till* ll*g. Ill T.'i OHM'S, U'tWOOll till" 

yours l!'iM-l!Mo. llio oinl results on 
■lit of tlioso won* olilainoil, 'Jo lioaloil 
by priiuury union, Id b\ s»i*oinlnrv 
intontioii. 'In •• 1 ohm's an enddioar- 
jug stump was obtainoil. in 7 ease* 
tlio re»iilt was fair, in - ease* t!»•• 
Mump was not oinl-lioariiii*. In tin* 
Id oaM's wlticlt lioaloil by soeondarv 
iutoiilion in won* ooin|iloloty satis- 
K “- 1! '- -TfcKuii*..- f f. tir ,inl\ I a fail- 

un*. Tin* siisrn of tin* variiMi 

from -<* t<* "" \ears. Tlio romarkalilo foatnn* ol tin* 
Iwr of siiooossfiil stump* obtainoil in lbo infootoil oasos. 




Flu. ‘.'ll IVttllMTICAI. 
Minion. 


report is tlio nuin- 
It is in just tlioso 


oasos that tlio p i* r i o * 1 i'a 1 
method fail*, as tlio intlatn 
matiou load* to tlio |>roduo 
lion of oxostosos. Salomon 
reports similar rosidts, and 
oonoludo* that tlio aperi*** 
toal motliod > li o n 1 <1 lm tlio 
normal jirooodnro in am|iiit.i 
tions. 

TKXliINOl’I.ASTK' METHOD 
tlifV.M. WII.MSI i Kia. 1 - * u 

Tlio tnudiiio|dn.*tio motliod 
aims to omor tlio sawn lmiio 
bv a liroad tendon, vvliiob i- 
Mi tolled t* 1 t b o |ioriostouin. 
This motliod is of limitod ap 
plioatioti. (i imm| fuuotioiia! 
Mumps ran bo obtainod. how¬ 
ever, at tin* knee, ankle and 
Inunerus wboro tlio <|tiadrinep« 
tendon, tendo Aoliiiii* a n d 
triceps are available. It is of 
special value as a eoverinir in 



FlU. .’1. lio n's I’llUVISION.I, l't.l. 1 .Ml. Illllsl.) 


finger and metacarpal ampu¬ 
tation*. Snob stump*, when treated by the older motliod. often remain exeeed- 


ingly sensitive. 

THE PERIOSTEAL METHOD l Fig. -JO). The flllietiona! result* of this 
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Via. 23 .—ScoLioftta Amu Hiub Amputation or 
TBE Arm. (Hittor.) 


method cannot be compared with 
those obtained by the osteoplastic or 
aperiosteal methods. From practi¬ 
cal experience we aro firmly con¬ 
vinced that this time-honored method 
has outlived its usefulness and should 
be abandoned. In diaphyseal ampu¬ 
tations performed according to this 
method a satisfactory end-bearing 
stnnip is rarely obtained, and in am¬ 
putations through the shaft of the 
femur the results are notoriously 
bad (Figs. 12(1, 127). Cramer, in a 
scries of 0(1 cases of amputations 
through the thigh and leg found 70 
bad stumps, and only 2 capable of 
bearing direct weight. In a personal 
study of 10 amputations through the 
thigh wo found only 1 end-bearing 
stump. These amputations were per¬ 
formed in New York clinics, and the 
majority of them by our ablest sur¬ 
geons; tho fault lav not in the technic of the operator, but in the method. Of 
these cases 12 healed by primary union, 1 bv secondary intention; all had the 
UBUal artificial limbs applied at the cud of :i mouths. 

Urauniug in 122 amputations of the thigh and leg found only 
a few with end-bearing stumps. Salomon and others report 
similar results. 

3. Prevention of Stnnip Atrophy. T h c prevention of 
stump atrophy is the third grent principle in obtaining a 
useful end-bearing stump. The best formed stump, if not 
qui&ly put to uso as a real support, may become atrophied 
and useless. As soon as the wound is henlcd, massage move¬ 
ments and graduated weight-bearing exercises must he com¬ 
menced, and within a short time a temporary and then a 
permanent end-bearing artificial limb worn. Tho modem 
artificial limb, by distributing the weight to sides and other 
parts rather than to the end, causes atrophy and should not 
be used; the same advice applies to stump “shriiikers” and 
all other atrophy producing devices. All stamps, according to 
Hkseh, should be treated as follows: After operation elevato 
the stump; when the wound is healed give a dry massage 
t#ice daily, at the completion of which mb in a 2 per cent, solution of salicylic 
acid in olive oil; at night immerse the stump in a warm sodium carbonate bath; 
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protect the stump with cotton wool, place a box at the foot of the bed, make the 
patient press against it from 5 to 10 minutes 3 times a day, then 4 times, then 
every 2 hours, finally every hour. After each pressure treatment, energetio mua- 



Fia. 24. —Himes's Method or Theatino a Clubbed Nbbvb. 


eulnr movements with flexion mid extension of hip and km«e. Thn patient is now 
ready for the standing exercises mid starts hy resting the stump on a bran bag, 
lit first on lsith legs, then on the stump alone; if there is no pain, fit the 

stump with a temporary peg leg (Fig. 21) and 
later with u permanent prosthetic, appliance 
which should take, the weight on tlm end of the 
stump, ('are must be employed to prevent the 
occurrence of contracture or static deformities 
after amputations. In a input at ions of the thigh, 
if the patient uses crutches for some time, it will 



ho. 28. —Bahdexhecee'b 
Method or Thhatino 
the N'khvea in Ampu¬ 
tation. 
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be found that the flexors havo become contracted and the stump drown forward, 
past the weight-bearing line. Before an artificial leg can lie properly adjusted, 
the flexion contracture must be overcome bye tenotomy or a manual correction. 
A similar condition occurs at the knee. In high amputation of the upper 
extremity, especially in younger people, scoliosis (Fig. 22) may ensue if suit¬ 
able exercises are not instituted to prevent it. 

fluusaxy.—Even at the present day inneb is still to be desired in the func¬ 
tional remits. The osteoplastic, aperiosteal and periosteal methods are capable 
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of yielding serviceable stumps if the operation is correctly performed, primary 
union obtained, and eurlv functional use instituted. To obtain such perfect 





Fui. -7. --Mkthod nr 1 ,'hinii llKLi'hiiu ii'it S\w. (Axhaiinrn.) 


rosultH in all cases, ideal conditions must, lie present. In the face of complica¬ 
tions in the healing, the aperiosteal method is the only one which furnishes 

a useful weight-hearing stump; in the. osteo¬ 
plastic. necrosis of the flap may take place; 
and in the periosteal, the intlainuiatioii leads 
to the production of exostoses. The nperios- 
teal is adaptable to all conditions of nutri¬ 
tion, whereas the osteoplastic method is con¬ 
tra-indicated in caws id* doubtful circulation. 
Itcsidcs its wider range of usefulness, the 
aperiosteal method is far simpler to perform 
than either the osteoplastic or the periosteal. 
Tho same objections, but to a lesser degree, hold for the comparison of the 
aperiosteal and the teudinoplastic. An added advantage of the apcriostral, the 
tendinoplastic. and the osteoplastic over the periosteal is that any convenient 
skin can bo, used in the Hup, 11 s these methods do not of necessity require skin 
accustomed to pressure. 

We consider the aperiosteal method to be the safest and the simplest and to 
have the widest range of usefulness. In experienced hands and under ideal condi¬ 
tions, the osteoplastic gives splendid operative results. The periosteal should never 
be used. Any method may fail if stump atrophy is not prevented. 



' Vici. 28. — Mktuoii or IIkvki.ino Hunt 
Anouk*. 


GENERAL PRINCIPLES UNDERLYING TREATMENT OF THE SKIN, 
MUSCLE TISSUES, NERVES, BLOOD-VESSELS AND BONES 

The Skin*—Tho nutrition of the akin should lie carefully preserved and due 
allowance made for its contractility. The nearer the line of amputation is to 
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the trunk, the more market! is the retraction of the .skin. The average shrinkage 
is about !•» of the length of the flap. The contractility is impaired hy in limit- 
mation and edema of the soft purts. Where the skin is thin, ndiposo tiaauo 


\ 



Fio. 30. _ -Method or Romms'.; f»rr sm.ii> Host I Cwir.< wim I.i“i«>s'» lbeo ' < tiis.i I'oH.'itra. 

St~>iui.v'tli<> U|i|s-r liln.li> of lh.' f.>r.i>!>» »i'li lIn- ihutuliol tli. i< II linii'i. m>.'< il.» l.m.-i l.ln<ln ii|>witH 
by n IwinliiiK iiiov.>iii.‘iit of tin* »n>i 1 hi" Mak.*H n ronit.l hii.h»i!i . 

lucking and fibrous connection.- t*• the miderlviii" apoiiciiio-i-; and holies exist — 
as at the knee- the retraction i- .-cant. The skin in some H .dons is accustomed 
to pressure and consequently make- a good covering for a stomp, as the akin of 
the heel, flit* front of the knee, the hack of the ellmw. palm, <•!<>. 

The Muscles. —Muscular ti.-ne is not. very rc.-islant to infection and should 

be gcntlv and carefully handled. In cstimatim.' the degix.f jiin-eiihir retrac- 

tion, the muscular devclojimeiit "f the patient and the pre.-enee of atrojihy and 
of inflammation must 1 m> considered. I he flexors retruet imire than the ex¬ 
tensors: those which arc free between the origin- and insertions as the hioeps, 
hamstrings, etc.—contracting the most: and those which have hrond long at¬ 
tachments the least. Tendons should lie cut clear across and not drawn out of 
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their sheaths. Bioblano and Koch-Dorpot were the first to call attention to the 
value of suturing antagonistic muscles over the Btump. 

The Serves. —Nerve trunks should be “blocked” by an injection of 1 per 
cent, novocain solution before being severed. To prevent nervcB from becom¬ 
ing enmeshed in the cicatrix, they should be drawn down, and 2.5 to 5 cm. 
(Vfe to 1 in.) trimmed away. Bier covers the cut end of the nerve by a plastic 
on the sheath (Fig. 23). Hitter removes a wedge-shaped portion of the nerve 
(Fig. 24) and sutures so that the nerve is inclosed in its neurilemma. Har- 
denhouer treats the nerve stump as shown in Figure 25, and then buries the 
stump in tho muscle. Cushing’s procedure of suturing two different nerve 
trunks together iB not physiological. 

The Blood-vessels. —Blood-vessels should lie cut at right angles, the main 
vessels seized with artory forceps and separated from the surrounding tissue 
for such a distatute that a ligature can he safely applied without danger of slip¬ 
ping. The larger branches arc found in the intermuscular septa. 1 f difficulty 
is experienced in properly ligating, an encircling catgut suture enn be upplied. 

The Bone. —Tho bone should be treated by the osteoplastic (page 2*W), the 
aperiosteal (page 2G9), or the teudinoplastie method (page 271). 

INSTRUMENTS 

Knives and Their Handling. — A moderate-sized scalpel is preferable to a 
long amputating knife, as it can bo directed with greater precision. In a few 
cbbcb, where Bpccd is the essential, the long knife is indicated. The Oatlin 
double-edged knife is used in traustixion and in work between bones. In out¬ 
lining a skin flap tho eye must, never be depended on; the principal guiding 
points should bo indicated by scratch marks. The blade, not the point, should 
be drawn across the tissue with a free motion; the stroking and scratching dis¬ 
secting-room movements must not he used. The skin is to lx' cut at right angles; 
the edge of the blade directed against the part that is to be discarded, never 
againBt tho flap; scoring of tho subcutaneous tissue and skin must be avoided, 
as the integrity of tho skin depends on the blood-vessels ramifying in the fat. 
Oare must be taken to preserve tho blood supply of the flap, and in fashioning 
a long muscular flap it is wiso to cut downward with the blood stream. For 
example, in cutting tho plantar flap of a Lisfranc tho knife cuts downward 
from the tarsometatarsal joint, hugging the plantar surface of the metatarsals 
and thus reducing the number of blood-vessels severed, the umnunt of blood lost, 
and the damage to the soft parts. 

Handling of the Saw and Bone-cutting Poreeps. —Bier's modification of 
Holferich’s adjustable frame saw (Figs. 20, 27) is the most useful type. Place 
the heel of the bsw on the cleared bone, draw it from heel to toe with a firm 
even pressure.until a satisfactory guiding groove is formed, then saw through 
—applying the most pressure on the drawing stroke. Support the distal por- 
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tion of the limb in such a manner that binding of tin* aaw and splintering of 
the bone will be prevented. Smooth off the sharp edge* of the sawn lame with 
a saw (Fig. -S). or with Liston's hone-out ting forceps (Fig. 

Betraoton.— The soft parts oan be hold Iwok by a sliding metal retractor 
(Fig. 30) or by means of a tailed rotraotor (Figs. 31, 3*2). The latter re- 
tractors are made front strong muslin and torn to tit the individual require¬ 
ment*. 


HEMOSTASIS 

Hemorrhage is prevented by the tourniquet, the forceps-tniiruiipiel, digi¬ 
tal compression, temporary ligation or flumping, preliminary ligation, or 
hv planning the operation so tliut tin* severing of the main vessel* is one 
of the Inst steps. Extensive oozing is prevented by oougulin (Ivochor* 
Fonio). 

Tourniquet.—Thu development of the tourniquet marks an inqtortnnt ora 



Ki>i. .10 -Mktai. Kbthaitoh, Oi-kn. 


in the history of uinputatioii. Originally it. was a simjih- bund or fillet tied 
tightly about the limb above tin* site* of amputation, the hemostasis obtained be¬ 
ing uncertain and unsatisfactory. In 1 <*7-4 the French surgeon Morel invented 
a simple device for increasing the safety and certainty of the compression. Ho 
passed a stick beneath the fillet tmd turned it. around until tho twisted fillet had 
produced the requisite pressure. This ••rude device of Morel's furnished the 
basis for the screw and hand tourniquet devised by his illustrious countryman, 
Jean-Louis Petit (1718). {‘rlil's in*( rumen t (Fig. 33 j and its modifications 
apply a compression to the whole of the circumference of tho limb and a local 
pressure to the main vessel. 

METAL SCREW TOURNIQUET.- In the second t.vjs*. as exemplified by 
the metal screw* tourniquets of Lister (Fig. 31). Skcv and Pancoast, no 
hand is need; but an attempt is made to limit the pressure to the main 
artery. 

ELASTIC TOURNIQUET OF ESMARCH.- The third type is represented by 

the elastic tonrniqoet of Esmarch. This is a revision to the original fillet type, 

19 A 
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but differs from it in that the compression is elastic. The Esmarch bandage 
and tourniquet (1873) accomplishes two purposes: The bandage expels the 
blood from the part thut is to be amputated; the tourniquet prevents the en¬ 
trance of any more blood into the vessels. 

Tbchnic. —Elevate the limb from 4 to G minutes, then apply the stretched rubber 
li.mdage from the finger* or toes to the upper arm or thigh. Overlap eaeh turn of 
— i i -i tiie bundngo to Ms its width. Carry the compres¬ 
sion bandage up to the site selected for the appli¬ 
cation of the constrictor. This latter is a Boft 
rubber tube, 140 cm. long, and having a diameter 
of 10 to 14 mm. Under continued tension, wind 
the constrictor nround the limb n sufficient num¬ 
ber of times to control the circulation. The cor¬ 
net measure of force is to tie learned by practice. 
Too much pressure causes severe puiu and may 
leud to paralysis. On the removal of the com¬ 
pression bandage the limb is bloodless. At com¬ 
pletion of thn ojieration apply pressure to the 
wound, elevate the limb, remove the constrictor, 
and wait for 5 to 10 minutes until the temporary 
paralysis of the blood-vessels disappears; attend 
to hemostasis and close the wound. 

( 'ontba-i MUCATioNs.—Tho compression 
bandage should not be applied over inflamed 
areas or over soft tumor tissue on account of 
the possibility of the pressure disseminating 
the infection or tumor cells. In thin people 
u prolonged application may leud to a pres¬ 
sure paralysis. Too long and too tight con- 
strietion lends to postoperative oozing. Where 
the compression bandage cannot be applied, 
hold tho limb at right angles to the body for 5 to 10 minutes, then apply the 
constrictor. This method yields a fairly bloodless field. 

PEBTHE8’ TOURNIQUET. 

(Fig. 35).—Tho fourth and 
moat modern typo is tho 
pneumatic tourniquet of 
Perthes (Tiibingon). It con¬ 
sists of a broad, flexible, ad¬ 
justable band encircling a hol¬ 
low rubber enff. Tho enff is 
distended by means of an or¬ 
dinary bicycle pump, and tho 
amount of pressure indicated 

bv an attached manometer. Fra. 32.— Thom-tailsd Reteactos Amiio. 

v * 




Fra. 31. — Thrxb-tailid Mu bum EX¬ 
TRACTOR. 




Fio. 33.—Petit'" Tm hhuiubt. 


Fhi. 34. -I/I»t««'» ToviuiiguBT. 



AO. 35. — Pimn' Px»m*Tir TonaxrgnaT. A. Application oi toumiguM. “ 0aUr 

flexible metal band protecting • pneumatic cufl. a laryrk pump and manometer. 
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Tkchhic,— (1) Force the blood out of the extremity by applying an Es¬ 
march band a ge , or reduce the amount by elevating the limb. (2) Place the 

rubber cuff around the upper portion of 
the extremity, and secure it by the flexible 
metal band. (!1) Distend the cuff by the 
uir pump until 150 to 200 mm. of mer¬ 
cury is indicated on the manometer. For 
the average case, 150 nun. pressure is 
sufficient to shut off the blood stream; in 
cubcm of nephritis or arteriosclerosis where 
tlio general blood pressure is over 200 
Him., 250 to :H)0 mm. may be required. 
The advantages are that it produces an 
even, comfortable pressure, which pres¬ 
sure can be altered during the operation if 
desired, that is, freed when the main vessels arc secured; it can be loosened to 
detect the position of a vessel; it is uduptiiblc to amputations under local ancs- 



fn. 87. _MomuBo's Mmoo or CoimoLuira m Ciwputioii nr m LownOar or m Boor. 

Note elastic bandages below grain and above knee. 
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Fro. 36.—Caoaa-eumoN or Rnnnan Tub- 
ixo Uaau in Mombvhu'm Mktuod. A, 
For adults (15-10 min.). 1), For chil¬ 
dren (12-8 inni.) 
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theaia or those performed bv Bier’s venous anesthesia; it can 1* steriliaed, and 
theaia pe • ,. ,rictor with the rtwisequent die- 

the troublesome unwinding of a rubber oonstrun r. w» u ' 

and endangnramn. of .1,0 » al.dl.ln'd : tlio bk» 

nuioklv into .lie bhudlM limb, and a. .In- ...n.|m«non can bo «wrol.l> "g» 
Ll. .1,0 of ooring i. dnmmnbod and I- dangor 

of purulyais abolished. " 
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Xomburg'e Method of Controlling the Circulation in the Lower Half of the 
Body. —Grave theoretical objections prevented Ksmareb from applying; h>s■ Mm- 
pie clastic constrictor to the alnlumcn. H remained for-Mo.,.burg 
demonstrate that Esmarch's principle could he anfe y a,.p hkI. 1 ter A^au"cn, 
Gcrster and others have reported favorably on tbisnu-tbo. Mm* * 

formation will be found in v. Ssrr’s monograph '< I,,,l,,wr<! ,,cr 

K T r Momh«rg’8 method a soft niblicr tube is pnt un.Wfun^sinn andwound 
around the waist until the femoral pulse disappears. The tut ,F»g. 36) 
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cross-section of 10 to 15 mm. and has usually to be wound around from 3 to 5 
times. 

TKOHNIO (Figs. 37, 38).—On account of the severe pain an anesthetic is 
required. Empty the bowels; examine for deformities of the spine, ptosis of 
the kidneys, liver or spleen; note the blood pressure. Place the patient in the 
Trendelenburg position, stand on his right side, pass the cud of the tube under 
the waist to the assistant opi>o«ite, stretch the tube to its full extent, and slowly 
wind it around the waist until it cun l>c seized by the assistant’s free hand; 
then shove tho free cud under the waist from left to right. This procedure is 
repeated until the femoral pulse disappears, then the cuds are secured with a 
strong clamp. Secondary rubber constrictors are applied to both thighs just 
below Poupart’s ligament, and to both legs lxduw the popliteul spaces. On com¬ 
pletion of tho operation tho ahdominul constrictor is loosened, and the secondary 
constrictors of tho leg freed one by one. In this way tho return circulation is 
gradually switched in, the object in view being to avoid a too sudden strain on 
the heart 


INDICATIONS.—Tho employment of Momburg’s tube is an exceptional pro¬ 
cedure and must bo used only in those ruse's where the loss of blood is of vital 
importance and where this loss could not he controlled by any other means. It finds 
its greatest usefulness in extensive resections of the hip. umputution.s of the pelvis 
and in interilio-abdominnl disarticulations. 


OONTBA-INDICATION8. Deformities of tho spine; ptosis of kidneys, liver 
'and spleen; arterial and curdiur. disease. 



Tta. SB. —Awuoatiox or Lynn-Thohas FomrHQunn«m. 

COMPLICATIONS. —Tho following have been recorded: Sudden death irom 
acute dilatation of the heart, anuria, transient suppression of the urine, dam¬ 
age' of tho bowels resnltiug in mucous dinrrhea and hemorrhage. 

Lynn-Thomaa Forceps-tourniquet (Fig. 39. See also page 301).— These for¬ 
ceps are the most practical of the numerous mechanical devices that have been 
invented to control hemorrhage in disarticulation of the hip and shoulder. They 
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consist of 2 parallel blades, divergent handles aud a strong pressure catch. The 
flat upper blade is serrated on its under surface, the lower blado is smooth, 
rounded and probe-pointed. To apply the forceps, tlie prabe-pointed blade is 
inserted through a small ojiemttg in the skin aud pushed across the liiub be¬ 
neath the vessels; the serrated blade is applied to tho skin and the haudlos 
clamped. The skin, inclosed soft parts and vessels arc thus compressed be* 
tween the blades. These clamps were extensively employed in the llocr War 
and stood the test of practice. 

Digital Compression.- Iiigital compression is applied to the main vessels at 
or above the site of nmpututiou. Time methods ure in use: the direct, which 
necessitates a preliminary cx]tnsure of the vessels, as for examplu eomprossion 
of the common iliuc through an alHlominal incision; the indirect which aims 
to compress tlu> vessels ngaiust some resistant structure; and the flap grasping 
metluKl. This last is practically obsolete. Formerly when a flap was cut by 
transfixion, the assistant slip|ied bis hand h-neath the flap containing tho main 
vessels, aud compressed them Is-tween his thumb and fingers. The employment 
of digital compression requires a skilled strong-handed assistant, who can apply 
a well-regulated pressure; as it is ditlienlt to maintain an efficient eompressiou 
for any length of time, the surgeon must, amputate rapidly. Wnpiditv of nper- 
ating should never jeopardize safety, lienee this method has justly fallen into 
disuse. 

Preliminary Hemoitasii. l'rclimimiry hemostasis of the main vessels may 
he permanent or temporary, the former produced by ligature, the latter by a 
controlled ligature or a padded elamp. Tin; ]>ormaneiiL ligature may )k» applied ' 
through a special incision, as the ligation of the external iliae in amputationa 
at the hip; or during an early Mane in the o|>erution, ns ligation of the femoral 
vessels in the disarticulation of tin* hi]*, by the anterior racket incision. In 
temporary compression the main vessels are ex|sised ami a tape passed around 
them ftraetion on the loop kinks aud occludes the lumen) or (Tile’s adjustable 
screw elamp may Is- applied. Doth these devices produce a satisfactory hemo¬ 
stasis without producing any damage to the vessels. The disadvantage of the 
method is obvious, necessitating an extension of the original operation and re* 
quiring a separate incision. 

Coagnlin (Kocher-Fonio) Troublesome nosing from cut musHes that cannot 
be cheeked by application of heat or pressure can 1m- controlled hy the use of magulin. 
This liquid is preparer] from sterilized blond plaques by fractional distillation; it baa 
the power of accelerating ami increasing the local coagulability of tlx; blood and of 
preventing secondary bemorrhagi-s. 

TECHNIC.— Sponge tbc bleeding surface and apply the coagulin with a 
Record syringe. 
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INDICATIONS AND OONTBA-INDICATIONS POE AMPUTATION 

Advances in modern technic und wound treatment have greatly dimin¬ 
ished the liumlicr of iiiiipntiitions required. The liard-and-faHt rules of former 
days have panned ami each ease is now judged on its merits. In general, an 
amputation of the. limh should never lie performed unless the prospect of saving 
the pationt’H life in thereby increased. 

The following indications of Ksmarch, if interpreted with surgical judg¬ 
ment, form an excellent working basis: 

1. Kxtensive comminution of lioncn, laceration of lurge blood-vessels and 
nerves. 

2. Laceration of the whole musculature, even if the dninagc to the bone is 
slight. 

H. Very extensive destruction of the skin, rendering the limb useless, and 
whoro skin grafting is impossible. 

4. Gangrene of a part of the limh. 

Si. Malignant tumors, excepting myeloid sarcomata. 

(1. Severe septic or pyemic in fed ions that cannot, he cured without re¬ 
moving the source of the infection. 

7 . Intractable suppuration which threatens the life of the patient. 

8. Amputation hv choice, when the patient desires to rid himself of a use¬ 
less encumbrance; atrophied or paralyzed limh; certain deformities, etc. 

In gangrene the level at which the amputation is to he performed will dc- 
porid on tho condition of the circulation. To determine this, Moskowicx of 
Vienna employs the following test: The limh is elevated for f> minutes, and 
an elastic constrictor applied; the limh is then returned to the horizontal posi¬ 
tion and at the end id' . r > minutes the constrictor is removed. If the limb is 
healthy, the circulation returns as a hyperemic blush, reaching the toes in from 
2 to !1 seconds. I f gangrene he present, the hyperemic wave passes quickly 
down to the seat of arterial occlusion, then pauses, leaving a clear line of de¬ 
marcation. AIm>vc, the skin is pinkish rod, below, white and bloodless. In a 
few minutes the skin lsdow the line of demarcation becomes slightly 
mottled, the hyperemic wave then (lows slowly down the limh reaching the 
fix*t in from 2 to minutes. Other tests based on the principle of the 
comparison of reactive hyperemias have lieen employed. The simplest of 
these is that of Sandrock: In preparing the patient, the extremity is vig¬ 
orously rubbed with a mixture of alcohol and ether; this is followed by 
a reactive livperemiu with a sharply defined line of demarcation. As a 
control, the opposite leg is rubbed und the amount of reactive hyperemia 
compared. 

The following traumatic conditions requiring amputations of an extremity 
havo been set forth by Kstes of South Hethlchem. His wide experience and 
sound judgment wuko them valuable: 
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‘‘Avulsion of ii limit, of nuiM 1 , admits of no iiucstinn, Amiulur crushea (that ia 
to any. when all the tis-ues of a limit have luvn crashed through tlie whole of a limited 
transverse section of tin- limit! rv.|iiire aiii|ititntii>ii. Wlion tho soft tissue* under 
tin- skin. a* well us the l»uit-. have luvn comminuted Ity a *K|inv*t' or pressure of a 
oar wheel or heavy iiiuohincrx. even though the -kin may not ho badly hiecrali'd, an 
amimtatiou will he n-ipiiretl, If the l-oiie or l-oie- of a limit ho eummmutcd lieyoml a 
distance of 0 t-m. ( I -J f> im-hi-O ami the .-oft ti—ue- immediately alioiit the limit ho 
hatlly laeerateil. one should amputate. K\teu«iio longitudinal and ohlitpie lnoorntiona 
admit of eoii-erv.itite treatment a- a rule, while eireular nius are apt to W|liirc ampu¬ 
tation. t’ireular luei-rutioii- inv.ili ing the . hit f blood ve-sels and norvoit a* well 
a- tin' mu-elt'- reipiin- aiuputaiiou. In ,-t inmtiiu: the ooiiditiou of an injury, tho 
exten-ive mu-eular la< oral ion- -hoiihl rt eeite le— eon-iileration than great injury 
to an extensive area of skin. Compound fraeture- wliieh -ever a large nerve trunk do 
not rei|iiire primary amputation. ('oti-ertat i-iii -liould always he tried. The nerve 
may he -utured and -pln-id. if in-ei --art." 

“('hliipoitnil fi'l< flirt* trifh mjiin/ fit eio .u/ifi III of 1 ‘lovtf I'oiih, when then 1 an 1 
two, do not ri-piire primary ampulatiou Whin Isith -y-tciu- of blood Vessels are torn, 
ainputat ion a- a rule i- nee,-',try. AliU'loliio-, - of hloo,| te—els at the site of a hadly 
mangled Innh eanuot. a- a rule, he -iieei—fully done. 

"II '.ti, ( m,lin.\ i iif 11,111 mu,of, ,1 a- i rtf I .ii t eiiipeiiio/. injuries to the soft tissmn 
are iiiiieli more eM, n-i\e. Aren- of throiiiho-i- will he iiiueli greater and innwrva- 
ti-in Im- I, — -ueee— ini. In any iii''U e.i-e. ttlole it i- prohiihle that isuiN'rviitive 
nt1 1 nip,'- may '.ixi a Innh hut leave it in a u-e|e— eonditiott or in a doubtful state, 
,l would hi he-t to ampul.tie, it the aliiputatioii would a—tire a u-eful stump, unless 
the injury hi Iiil'Ii up in tie thigh where the mortality rate of aliiputatioii is high. 

“Tin- individual and hi- trade or employment -liould always he taken into eon- 
-ideratioii in dcti-riitiuiiig win tier tin probabilities -liould weigh for or against 
the auiputntioii. I toiiht ful eon-eruitiie attempt' in i‘a-i - of very seriously rrmdiial 
limb- inixe a l.irin-r percentage ■>( mortality than amputation. This fact should also 
he taken into eon-ideration. In all e.i-i « of doubt, having ean lully eoiisidensl the 
forigoing fuel.-, one -hoiihl ulw.iy- delay the amputiiltoii. ('nii-ervatioii is always 
tlie propi r polity win n tlun i- a pood i-lianec for it- -iii'ee—. The lir-l sipil of pus 
haeillu- or »t rcptni-neeal infection III tlie-e very doiihtful delaxi-il eu-e- -hoiihl de- 
terinine an amputation ininu diatelv. and the o|ieii t nsituu lit of the stiuup afterward, 

‘'('riulrtl-iuilirtilitiu*. Mark'd p-yi-hie. phy-n-al or hemorrhagic slioek fnetual 
niieiiiin) contraindicate iinliiitli.it>- operation. Tin- degree i- l«-t measured lij a 
deieriniiuitioii ,,f the l.h.o.] pre—in. and if the systolic blood preuure be below HO 
mm. of merenry, the o|M-ration -liould Is- j»i-t|Hinod. I’-yehie -lioek is iiiam apt t n 
Is* temporary and eon Is- n-Iievi-l l-y jinlieion- handling plus the fris> u»e of inorphirt. 
Physical -lioek. on the other hand, i- lmnler to ileal with and in the aevertt raws, 
nrrxv blocking will have to Is- re-orti-d to. Hi-morrhapie shock facute anemia) it 
the mo-t s>-riou- rondition and eull- for prompt ami energetic aetion. Th« heinor- 
rhuge being -top|s-d, the fluid 1 <— is made up hv transfusion, intravenous snline. 
infusion, hypodi-rnmelysis or priM-lnclyais. The deficiency in the general liody ean 
lie teni|siriirilv inrrrnsrd hv nuto-iufu-ion; by hnndagiiur. tin* hhssl is forced out of 
the vi-s-els of the extremities h.-e-k into the trunk. C'ercbml anemia is guarded 
against by the u-e of the dependent head ]sisitioii. Tli<- di-tressinp air htinper is 
relieved by inhalations of oxypen. We place more reliance on the judicious uhc of 
inorphin. phi- the above physical measure- for eombatiup shock, than on the umi of 
rardiar stimulants. 

” Tim f of Amputation. —In traumatic eases, pivon tho proper surroundings, am¬ 
putate as soon as the patient's rondition warrants it.” 
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MORTALITY 

A satisfactory study of tho mortality is at the present time rendered impos¬ 
sible by tho lack of suitable statistics. The diversity of conditions and asso¬ 
ciated circumstances under which amputations arc performed makes the task ex¬ 
tremely difficult and of problematic value. In traumatic cases, given ordinary 
conditions, amputations of the upper extremities, with the exception of 
those at tho shoulder joint, should give no mortality. The same holds 
for amputations Imlow the lower third of the leg. Knee joint amputations 
give a low mortality. Almvo the knee the mortality rapidly increases. The 
most important factors in lowering the mortality of amputations are the saving 
of tho blood; tho maintenance of asepsis; und choosing the right time to 
operate. Much valuable information on this subject will 1 )C found in Estes’ 
article. 


TREATMENT OF DISEASES OF THE STUMP 



§SM 


In considering tho diseases of the stump it is necessary to differentiate be¬ 
tween tho now processes and tho continuation or recurrence of the original dis¬ 
ease. Beside the pathological 
possibilities of infection, etc., 
common to all extensive wounds, 
the stump may be rendered use¬ 
less by its sensitiveness or it 
may develop all tho bad features 
resulting from a conical stump. 

Sensitive Stump s.—Sensi¬ 
tive stumps are caused chiefly 
by exostoses and atrophy. It is 
safe to say these 2 causes form 
80 per cent, of tho painful 
stumps. In the remaining 20 
per cent, we will find tho causes 
to bo progressive osteitis or 
periostitis; neuritis from tho 
compression of nerves in tho 
scar tissue: adherent cicatrix 
with defective nutrition. These 
last causes were formerly con¬ 
sidered to plnv tho most im¬ 
portant role, hut the studies of 
Bier, Bungo and Hirsch have 


Fro. 40A. — Comical 
Stump Aptkb a Hub- 
pemobtkal Amputa¬ 
tion op tub Lm. 
(.('am of A. Moaehco- 
wlta.) 



Fio. 40B. —Sasi Conical 
Stump Tbeated bt thb 
Obteoplabtic Mktmoo. 
(Case of A. Moacheowitt.) 
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conclusively proved that these latter features play but a minor part. In tlio 
treatment of sensitive stumps, exostoses are prevented by employing tbo 
aperiosteal or osteoplastie methods; atrophy, by suitable weighl-la-aring exer¬ 
cises and early functional use* of the stump; neuritis, by disserting out lint 
compressed nerve and treating the bullions extremity according to the Kilter or 
Iiier methods (see pugo 272). 

Conical 8tunpi. -In a eonieul stump ( big. 10) the skin and soft parts have 
retracted, leaving an undue projection of the Unto. The ajM-x of the stump is 
formed by bone covered with a tissue pnjior eieatrix. This eieatrix not infro- 
tpuuitly is the site of a low-grade ulceration, and at times the lame undergoing 
necrosis project* beyond the skin. The causes of the conical stump are: too 
short flaps; too low division of the hone; loss of skin and soft part* dun to in¬ 
fection and sloughing; retraction of the muscle after a satisfactory primary 
operation has U-en |»erfnrmcd. In growing children, in amputations through 
the upper arm and leg. late conical stumps may develop due to an excessive 
bono growth. To prevent the development of a juvenile stump in the primary 
operation, the bone should U* treated by the a|>crin*tcnl or osteoplastic methods, 
especial earn lining taken to provide new insertion* for the severed muscles, and 
exercises should lie instituted as early as possible to prevent atrophy. Thu 
kineplastic amputation* of Vunghetti, which aim to preserve the voluntary inns- 
culur contractions, would seem to lie the la**! primary o|ierati"n for children. 
The treatment of u conical stump consists in a reamputation hv the a]K>riosteal 
or osteoplastic methods, followed hv suitable atrophy-preventing measures. 


UPPER EXTREMITY 

The fundamental underlying principles of amputations of the upper extrem¬ 
ity are tho preservation of a* much as jaissible of the limb and the conservation 
of the movements of tin* retained purt. Weight-bearing pluys a secondary role. 

AMPUTATION'S OP PIN0BB8 

General Considerations.- Always retain a stmnp, no matter how short, pro¬ 
vided the tendons arc attached and a suitable skin covering can lie obtained. A 
single finger or stump of linger cnpuble of sonic function is 1 letter than the best 
artificial hand. Tn umputntions undertaken for disease n *ct ojs-nition can !>q 
employed; in traumatic eases the primary considerations are to save as much 
of the finger as possible and to secure nsepsis. Any available skin enn lie used 
for the covering. An amputation through the phalanx is preferred to a dis¬ 
articulation, provided the attachments of the tendons are preserved. Tho at¬ 
tachment of the flexor profundus is saved by retaining the huso of the tenninnl 
phalanx; that of the flexor sublimis, by retaining the lmsc of the second pha- 
l*nx. If the divided ends of the flexor uml extensor tendons are sutured, tho 
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Fro. 41. —Relation or ms Interphalanoeal Joint* 
and the Metacarpophalangeal to the Knucelem. 
Disarticulation of tbo tumiinul phulnns by u limit 
plantar Bap. 


patient can control the Btump. 
The fibrous sheaths of the ten* 
ilons should be closed, so that if 
infection does occur, its exten¬ 
sion will be prevented. The 
knuckle corresponds to the 
head of the proximal bone; 
henco the joint line is always 
situated below the knuckle 
(Fig. -11). In disarticulation, 
the fibrocartilaginous pin to, 
which has its chief attachment 
to the base of the distal pha¬ 
lanx, should be preserved. The 
sacrifice of the head of a meta¬ 
carpal greatly weakens tho 


hand. If, for symmetry, an oblique section is made (Adelmann’s operation), 
the cut surfaeo is to bo treated by the nporinstenl or tcndinoplastic methods, 
otherwise a weuk, painful hand will result (Fig. I-'). Palmar flaps arc to bo 


preferred, so designed that the eieu- 
trix will lie on tho dorsum. A scar 
adherent to tho end of tho stump 
may render tho whole hand useless. 

TREATMENT OF TIIK BONK.— 
Tho tendinoplustiu and npnriostcal 
methods aro the methods of choice, 
though good results can also Ixi ob¬ 
tained by tho osteoplastic (Fig. 4U). 
The osteoplastic method should 
never he used in trnuiuatic cases. 

AFTER-TREATMENT.— Suitable 
after-treatment and exercises are 
just aa important in the hand as 
they are in the lower extremity, 
and must never be omitted. 

Amputation Turouok the Distai. 

PlIAtANX 

The indications for this ampu¬ 
tation are limited to those trau- 



Fiu. 42. —Result Apter Adelhann’s Operation. 
Note ipiculc*. (Ritter.) 


matio eases in which a simplo trim¬ 
ming of the hone suffices to produce a useful stump. See also Plastic Flaps on 


the Finger, page 292. 
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DlSAHTICl'I.ATlOJf OK T1IK DlHTAI. PllAI.AJIX 

This is to lx* prefer ml to hii amputation through the provided tlws 

attachments of tlie flexor ami extensor tendons an* preserved. 

Technic.— Disarticulation is best performed by means of a single palmar 



Ro. 43.— Paikftl Tarim Follow in-; * Ru.«wo«itai. Asis-tatio*. Cumd ^ • bone plutle. 

(f'niic nf A. MonchwtwiU.) 

flap. Choose a narrow-bladed “finger-knife,” grasp the digit between the left 
forefinger and thumb, ascertain the position of the joint ( Fig. 41), flex to right 
angles and mark out the flap ARC (Figs. 41, 44 )• Holding the knife at right 
angles to the skin, cut into the joint hv means of the dorsal incision AB. This 
incision divides the extensor tendon. Divide the lateral ligaments, pres* the 
base of the phalanx forward, divide the glenoid ligaments and the insertion of 
the flexor digitorum profundus. Hugging the hone, carry the knife around the 
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base of the phalanx, then forward, parallel to its palmar surface. Suture the 
flexor and extensor tendons over tho head of the second phalanx or to the 
glenoid ligament. Attend to tho hemostasis. Close the wound with 3 to 4 in¬ 
terrupted ailk sutures. Drainage is unnecessary. Bring the dressing around 
the stump from tho palmar to tho dorsal surface. Immobilize in a light splint 
which fixes tho ndjacotit fingers and wrist. Keep in moderate elevation. 


Fiu. 44. —IJikahtimilatiun or TUK Tkhminal Phalanx bit a I’ai.har Flap. 

After-treatment. —This consists in mussuge movements and pressure exer¬ 
cises. 

t 

Comment. —This method yields u serviceable tactile stump, with the scar 
placed well back on the dorsum. A similar result cun ulso be obtained by using 
tho obliquo circular method. 

Amputations of tiik First and Skoono Piiai.anoks 

• Tn tho second plmlnnx an nmputntiou is to bo preferred to a disarticulation, 
provided tho attachment of the flexor suhlimis to the head of the second pha¬ 
lanx enn bo preserved or its function maintained bv n reinsertion. If those 
conditions*cannot be fulfilled, the finger must bo disarticulated nt the first in- 
terphalnngonl joint, nr nmpututed through the proximal phalanx. 

Tsohnio _UNKQPAL dokhal and PALMAR FLAPS.- The length of tho 

palmar flap in an amputation should equal tho length of the diameter of the 

finger nt. tho point of bone 
section; in a disarticula¬ 
tion it should slightly ex¬ 
ceed this. Tho dorsal flap 
is Yi the length of the 
palmar. Select tho site of 
Flo. 45. —Amputation or th« Skc-ond Phalanx. bono section (\). With 

the finger held in pmna- 
tion, outline the Haps A HO, AR1> (Fig. f.'O. The wounding of the digital 
artery is to lie avoided, and an adequate blood supply provided for the palmar 
flap by placing the lateral incision midway between the dorsal and palmar 
surfnees. Deepen the lntcral cuts to the bone, dissect up tho dorsal flap, 
include in it nil tissues down to the bone, secure the extensor tendon and 
prevent it from retracting. Dissect up tho palmar flap, secure the flexor 
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tendon at the distal end of the flap ami prevent its retraction. Retract the 
soft parts and divide the lame with a tine saw. Treat the lame stump by 
the tendiuoplttstic method, suturing the tendons over the lame surface. The 
tendons an* put slightly on the stretch in order to inuiutaiu their function. 
If the teudinous material is iusutiicicut to pro]N>rly carry out the tendino¬ 
plastic method, treat the lame by the a]a a riosteal method and provide a more 
proximal insertion for the tendons, ('lose tin* wound with interrupted silk 
sutures. Tin* scar is a trunsverse dorsal one and 1 it*?* just ladow tin* lame. 

THE 8INGLK LONG PALMAR FLAP. The flap must he eipinl to 1 1 o liuu** 
the diameter of the dipit at the jxuiit of lame section. The loop palmar flap can 
Ive used for amputations through tin* tii»t iutorpluilnngoul joint. It is the 
method of choice in the terminal phalanx, hnt is not so applicable in the lirst 
and second phnlungcs as the length of flap mpiired entails a needless saeritice 
of skin ami a corresponding interference with the nutrition of the llap. 

Himrtiruliiliuii can U> carried out by either of the nlsive met hoi Is, hnt duo 
allowance must lie made for the expanded head of tin* phalanx and the puliiiur 
flaps must l>c cut larger. 

Comment. —The operation may Is* performed by tin* obliipie circular incision. 
Equnl anteroposterior or lateral tlaps jiive unsatisfaelor.v teriiiiual sears, which are 
subjected to pressure. Amputations by hirin' terminal or external flu|ta irihschn the 
some defect, but to a lesser degnv. 


I’l.ASflC Ol'hltATIll.N ON TitK FlNOKtt Tlt'R 


When the tip of the finger is lost and a satisfactory covering cannot lx) ob¬ 
tained, it is usual to sacrifice a ]s»rtion of the phalanx. In certain ix-cupa- 

lions. piano playing, 
etc., sneh a diminu¬ 
tion in the. length of 
the digit entails u seri¬ 
ous impairment of its 
fu net iomi I value. The 
following plastic pro¬ 
cedures hnvo been em¬ 
ployed to avoid such a 
loss: t I) skin graft¬ 
ing; (-J i transference 
of flaj is from other 
|iarfs of tlto body; f-‘l) 
plastic (laps from the 
finger itself; (4) transplantation of another finger tip or toe. 

Skin drafting. —Small Imny ilefeets may be covered by skiti grnfts. The 
Thiersch method docs not give very satisfactory results. WoITh grafts are more 
serviceable. 



Fio. W.— Disarticulation at the Metacarmiiuukiiiui Joint 
•t a Lonu Palmar and a Short Dorsal Flap. 
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Tranaferenee of Flaps from Other Farts of the Body. —Suitable “muff grafts” 
osn be obtained from tbe chest, abdomen, etc. Sensation slowly appears in 
these flaps. After they have been transferred to the bund and have become 
well nourished, they can be employed to form secondary Haps. For instance, 



Fla. 47. —Oblique Traumatic Amputation or Finukr with Mktuoii or Covering Tip. 


the flaps used in tho making of u new tlmmli (Fig. ft!)) were cut from a flap 
which was originally obtniued from the nhdomon. 

Flastlo Flaps from the Finger Itself. Ivlttpp, in certain trnmnntic cases, 
where it was desirable to preserve the longest |M)ssil)le stump, has employed skin 

Haps from the palmar us|)cct of tho Anger 
to cover the lame. IJv a single, or a 
bridge flap he has lieen able to produce 
sc'rviccahle pressure-hearing tips. Where 
tho linger is cut off obliquely through tho 
nail ( Fig. 47), a single flap with a lat¬ 
eral attachment is made, carried over tho 
bone, and its free end sutured at tho 
opposite side of the Anger. The result* 
iug defect is left to granulate, or it can 
l>e covered with a skin graft. Where the 
tinger is cut off transversely (Fig. 48), 
make an incision on tho palmar surface 
at n short distance alxwc tho wound, and 
form a bridge flap. Draw this bridge over the end of the ltoue and suture in 
place. Tho resulting defect is allowed to granulate or it is covered with a skin 
graft 

COMMENT. —We have found these simple procedures very satisfactory. 

Transplantation of a Finger Tip from Another Finger or Toe.—Xicoladoni 
successfully covered a Auger tip by transplanting a tinger tip from another digit 
that had to be sacrificed. The method employed is shown in Figure 49. If 
required, a similar covering could be obtained from the toe. 



r &\ 
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Fio. 48,—Traneverbr Traumatic Ampu¬ 
tation ur tbr Fimorr Tip wrw Mmsob 
op Covrriro Drprct. 
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DlftABTICn.ATIOX AT THE METACAimU*UAt.AXOKAI. .J OUSTS 


Surgical Anatomy.—In tlu> disarticulations nf tin* middle and ring finpri 
the Lea da of the adjacent liietucnrpuls protect the terminal cicatrix from pres¬ 
sure ; while in the thumb, index and little lingers, this protoot ion to the terminal 
cicatrix is lacking. The joint line 
lies in. Iielnw the promineiu-e of 
tho knuckle. The relatively larger 
size of the head of the metacarpal 
must U* kept in mind so that Mitli 
eient covering may U* provided. 

The strength of the palm of the 
hand is directly dcjiciidcut on the integrity of the normal relationship of tho 
heads of the metaearpaU: and any removal of a metacarpal, or even a jiortion 
of the head, is lmiuid to break the arch and greatly weaken tin* hand. In tho 
thumb, the short tlexor, the abort extensor, the short abductor and the adductor 

are inserted into the base of the lirat 



1-Hi. VJ Kim.mi To- I’i.srti*'. Tin* (i|> taken from 
:i lunar llial imili! ln*t Is* sivnl. iNioilwiluni.) 



At. Nt— DnimciiuTioK or m Futons. 


]ihnlanx. 

Technic. l*’or ilisartieulatiou of 
the middle and ring tingers. racket 
or laneiMilate incisions are used; for 
the thumb, index ami little lingers, 
KnralsMifs method of lateral palmar 
flaps. 

IMHAIITUTI.ATION ok iiinii fin- 
(IKK AT TilK MKTACAKI'OfltAI.AN- 

okal joint |*ig. M m-i I. oca to 
tin* joint line. With tin* left hand 
grasp the linger to be removed and 
have thi* assistant hold the remaining 
fingers away with it bandage ro- 
traetor. Outline the (lap AIM). The 
transverse portion follows exactly ill 
line with tin* web of the fingers (if 
it is carried up on the palm, an ugly 
projection of skin will result). Place 
the handle of the raeket. over the cen¬ 
ter of the Isine. 


DJHARTICWiATION OF MIDDLE 
FINGER AT THE METACARPOPHALANGEAL JOINT (Fig. 51 TTvperextend the 
finger, deepen the palmar incision to the ltone, divide the flexor tendons, turn 
the finger from side to side and earry the lateral ineision to the lione. Divide 
the tendona while the finger is in mid-position, open the joint from the palmar 
SO A 
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aspect, cut the attachment of the glenoid ligament, divide the lateral ligaments 
and complete the disarticulation by severing the extensor tendons. Suture the 

opposing tendons to the capsnle 
or to one another. Ligate the 
pahnur digitul arteries and close 
the wound with interrupted silk 
sutures. If there is a projection 
of skin on the palmar surface, 
remove n small V-shaped piece. 
Dress and immobilize the hand 
and wrist in a light splint. 

DI8ARTICULATION OP THE 
Till! Mil AT THE METACARPO¬ 
PHALANGEAL JOINT( Fig. i'll).— 
The thumb is the must important 
digit of the band. As its func¬ 
tional value exceeds that of the 
other 4 lingers, it is essential to 
save us much of this important 
member as fiossible. Therefore, 
an amputation through the prox- 
• imul phalanx is always preferred 
Fro. 5L—DmxwncTTLATioM or tor Miiuii.k I'lwiKR to a mctucurpoplialuugcal disar- 
U ™«ok M " TA 0A,W ‘ ,PHALA,,<,BA1 ' " T * I) “'“ ,AL ltA, KCT tieiihitiou. This latter procedure 

is never an operation of choice, 
but is to ho confined to the eases in which the sacrifice of the proximal phalanx 
is an ubsoluto necessity. A short or an ugly stump may be of great, value to the 
hand; whilo a shapely one, if tender, is a veritable curse. 

The best method of dimrlirulation of the thumb nt the metacarpophalangeal 
joint is by tho oxtornopalmar flap of Furubcuf. Other methods arc the racket 
and tho obliquo pulmar tlap. 

Disarticulation ok the Thumb n\- the Extkknopalmar Flap. —Locate 
the joint line, mark out the flap AIM'D. The point A is situated on the dorsal 
aspect of the joint line, just external to the long extensor. The point B lies 
1.5 em. above tho joint lino nnd represents the junction of the palmar and ex¬ 
ternal surfaces; tho point D corresponds to the junction of the web with the 
thumb. The incision ABC!) marks out n convex flup with a breadth equal to 
% the circumference of the thumb nnd a length of 2.5 cm. (1 in.) ; the second 
incision AD traverses the dorsal-internal surface and represents the shortest 
distance between the temiiiiatious of the first incision. Dissect up the flap 
to the base, out the flexor tendons, prevent their retraction, cut the ex¬ 
tensors above' the joint line, enter the joint from the dorsal and internal 
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aspect, retain the sesamoid hones and the glenoid ligament, close the tendon 
sheaths and suture the opposing tendons over (lie bone or provide new in¬ 
sertions. Attend to the hemostasis and close the wound with interrupted 
silk sutures. The resulting cicatrix falls on the dorsum, lietween the meta¬ 
carpal bones. 

DlHAUTUTI.ATlO.N UK Till. Till.Mil 1IY TIIK IIaCKKT INCISION. TIlC 
technic of this operation is the same as that for the ring and middln 
fingers, with the inijairtant exception that the handle of the racket, in¬ 
stead of being over the middle of tin* Imue. is placed somewhat, nearer 
the midline of the baud, the nbjivt Is-iiig to protect the resulting cicatrix from 
pressure. 

Disautrti.atiux ok tiik Tiitmii in tiik Oni.igri: 1 ‘ai.mau Fi.ai*. —This 
method is wasteful of tissue ami |msscsscs no advantage* over the externo- 
palmnr or rnckct mctlusls. 

Commknt.- Whatever method is employed, the mobility of the ntotii- 
cnrpiis of the thumb makes it essential that tin- tendons controlling its move¬ 
ments an- accurately sutured; otherwise, unnecessary loss of function and 
retraction deformity will result. For instance, if the long extensors uud 
the short abductors are not secured, tin* short tlexors of the thumb will Ui 
unop|MiMcd. The externopalmar flap metlnsl is economical of tissue, provides 
a suitable (lap for the head of the metacarpus, an easy access to the joint, and 
a good functional stump with a cicatrix pmtivtcd from terminal and lateral 
pressure. 

Armet.Asrie TiiAXsn.ANr.vnuN itik Ticai mai ic on Oukiiativk l.osa of 
tiik Tin mu anii Iniii.x Finm.1i. Xicnladoui in I m;is replaced a thumb by 
transplanting the second toe. Ibis was done in sittings and the function of 
the tendons was retained. Von Kiselsls*rg r**pla« , «*il the distal half of the index 
finger. Krause. Kliuim and others have successfully employed this melius], 
modifying it to suit the conditions present. The 2 accompanying figures (Figs. 
52, 53) illustrate the manner of {icrfuruiiug this o]M*ration. As it involves the 
principles underlying joint transplantation, the reader is referred to the origi¬ 
nal articles of Xieoladoni, Von Kiselsls*rg. Klimin and Krause. 

DISARTICULATION* OP Till: INDEX PINKER AT THE METACARPOPHA¬ 
LANGEAL JOINT (Fig. oil ).- The best method is by the i-xtemopaltnar flap of 
Farabcuf. The flap, which is cut from the external and palmar surfaces, 
readily covers the head of the metacarpus, gives an easy access to the joint, 
and yields a good stump with a dorsal cicatrix well out of the way of 
pressure. 

Technic. —1/x-ate the joint line, outline the flap AHCI). The |M»int. A is on 
the dorsal point line, just external to the extensor tendon; the point B lies 
1.5 cm. above the joint line and represents the junction of the external and 
palmar surfaces; the point I) is the junction of the interdigital web with the 
index finger, which on the palm corresponds to the internal end of the digito- 
palmar fold. The incision ABCIJ marks out a convex flap equal to '/j the cir- 
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Cttmfemiee of the digit The convex incision passes downward, gradually 
working outward across the dorso-external surface; at the junction of the 
palmar surfaces (B) lying 1 cm. (2/5 in.) above the digitopalmar crease, while 

on the palmar Biirface it passes up¬ 
ward and inward to the inner ex¬ 
tremity of this crease (D). The 
second incision DA joins tho end of 
the first incision. It crosses the 
dorso-internul surface and repre¬ 
sents the shortest distance between 
tho points A and D. The dap is 
raised to its base, tho extensor ten¬ 
don cut at tho level of the joint, 
and tho joint entered from the 
dorso-intenial direction. The re- 
Fia. A3.— Osattinu or tub h*cuni> Tuk to Rbplacb maining steps are carried out as in 
run Ampotatbd Thumb. (NIsoUmU disarticulations of tho ring and rnid- 

dlo fingers. 

DISARTICULATION OF TIIB LITTLE FINOER AT THE METACARPOPHA¬ 
LANGEAL JOINT (Fig. 50).—The same method is employed in the little finger 
ds is used for tho thumb and index fingers, 
the only difference being that tho flap, in¬ 
stead of being fashioned from tho palmar 
and external Burftico, is cut from the palmar 
and internal Biirface. 

Comment. —As the strength of the palm de¬ 
pends on the integrity of the relationship of the 
metaoarpals, it is essential to preserve the heads 
in all the metacarpophalangeal amputations. Tho 
sacrifioe of such an important keystone is hardly 
justified by tho excuse that the soft parts are 
•epnty, as a flap can bo readily obtained from the 
cheat or nbdomen. To sacrifice it for the sake of 
improving the symmetry of the hand is a serious 
error . A primary comparison of the symmetry of 
8 such hands will be in favor of the hand in 
which the heed has been excised. If the same 
comparison is made 6 to 8 months later, it will be 
w noticed that the atrophy of the bone and sur¬ 
rounding parts will have greatly diminished the ^ 5 3.-Tarn Somrto*ion oa ms 
gap between the fingers and that the symmetry of Sicond Toe roa * Missive 

the hand compares favorably with the unduly Imrnx Fihobb. (Niedadooi.) 

narrowed hand (Figs. 43, 54). The functional 

comparison is all in favor of'the hand in which the head is retained. The excision' 
of the heed, besides resulting in a weak hand, often leaves a tender palm which renders 
the hand useless. 
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AMPUTATIONS OP THH FOTOBM AND THUMB TOOBTHBB WITH POBYIOtni OP 

THE MBTAOABPALS 

Traumatic or diseased conditions necessitating tiu> removal of a metacarpal 
are rare. The general rule is to preserve as much of the metacarpal a* possihle, 
a partial removal beiii|r preferred to a disarticulation. The following pro¬ 
cedures will be described: 

(1) Partial iimpututinn. 

(S') Disarticulation of u linger with the corresponding metacarpal. 

(01 Disarticulation of thumb with its metacarpal. 

(4) Amputation of two or more tinners with their metacarpal*. 1 

Partial Amputation. —The general plan of the operation is the *amo 04 that 
for complete amputation. In this operation an endeavor is made to save aa 
much of the bone ns possible, to preservo 
the attachment of the essential tendons 
and to treat the lame stump by t he aperi- 
osteul or tendinophistic methods. The 
risk of wounding the deep palmar arch 
in this o]N>ratiou is very slight. The 
carpometacarpal synovial sues are not 
opened and if the lame lie divided distal 
to the center, the synovial sheaths of the 
three middle tinkers can 1 k> avoided. 

The l)est method is bv the racket incis¬ 
ion. The Uidv of the racket follow* thn 
lino of the. web to the* fingers and cor¬ 
responds on thn palmar surface to tho 
digitopalnmr crease; the handle of tho 
racket is placed over the renter of tho 
dorsum of tho hone, Hiid commences a 
little above the point of the Nine section. 

I 11 tho thumb tho handle should not be Fw. M.—Rr»ui.t Arrau niumroumox or 
placed in tho middle, but more inter- u*rfuil»«L >-m. vt r .~ 
nally, that is, over the interosseous 

•pace; in tho little linger it should be placed a little externally. The hone is 
sawn to prevent splintering. Reveling of the second and fifth mctacarpals pre¬ 
sents no real advantage and is liable to produce painful stumps ( Figs. 42 , 65 ). 

Disarticulation of a Finger with the Corresponding Metacarpel Bone (Fig. 56 ), 
—TECHNIC.— Locate the joint line, pronate the hand, grasp the digit and traoe 
out the racket incision ABODE. The point A is placed on the dorsum a little 
above the joint line; the point B is placed over the base of the metacarpal; 
the points E and C represent the junctions of the web with the sides of the 
Angers; the point I) is the center of the digitopalmar crease. Deepen the 
dorsal incision AB, divide the extensor tendons above the base of the bone, 
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retract the edges of the wound and carefully detach the -interossei and divide 
the interosseous ligaments. Deepen the incision BC and BE, hyperextend the 

finger and carry the palmur incision EDC down 
to the flexor tendons, dividing the tendons at the 
lovel of the neck. Force the finger backward and 
expose the puluiur surface of the bone as far up as 
possible. Divide the liguirient of the joint and 
bend the finger back on the dorsum of the hand; 
in this position the remaining adhesions to the 
palm can lx; severed. ('lose the sheaths of the 
tendons and reinsert or suture together the flexor 
uud extensor tendons. A transverse incision over 
the rnriHunctacarpal joint may lie required to 
give the proper exposure of the joint. In the 
index finger the handle of the rucket should 
not Is* over the center of the shaft but a little 
to its inner side, while in the little finger 
the handle should lie 
placed slightly to the 
o utor side of the 
shaft. In disarticu¬ 
lating the fifth finger 
hypothenar muscles must lie kept intact. 

Disarticulation of the Thumb with Its Metacar¬ 
pal Bone (Fig. fid).—This operation should never 
be porfomied unless absolutely necessurv, as a use¬ 
ful new thnmb can bo made from the metacarpus 
(see Iluguier’s Operation, page :$00). Two points 
must be kept in mind: first, the danger of 
wounding the rudial artery as it passes lietwcen 
the first and second metncnrpnls at the upper cud 
of the interosseous Bpacc; second, the muscles of 
the thenar emiuonce must bo preserved intact. 

TECHNIC. —The oblique racket is the liest in¬ 
cision. Locate tho joint ’line, mid-prounto the 
hand, and trace out the racket incision ABODE. 

The point B lies a little above the joint lino and 
slightly to the inner side of tho shaft; the point 
A at the inner end of the carpoinetacarpul joint; 
the handle of the racket AB lies over the inter¬ 
osseous space just internal to the shaft; the point E corresponds to the junc¬ 
tion of the web with tho thumb; the point C lies at the junction of the 
pabnar and external surfaces; the point I) lies ou the palmar just above 
the joint level. The line BE follows the opposition crease of the thumb; 
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the 
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the line BC is placed a little nearer the nail than BE. Deepen tho incision 
throughout, severing the extensors in the transverse portion of the wound. 



Flu. 57. — Ampvt4TI<im or Ikhkx, Miium.p. ami* Hi.no Kinuknh WtlU TlIKIH &l|IUHmmillW 
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Through the dorsal incision, carefully separate the muscles from the 
metacarpal, hyjicrexteiid the thumb, cut tin* long flexors on a level with 


the palmar incision, locate tin- carpometacarpal 
joint, ojicn it on the dorsal and external aspect, 
cut the ligaments and throw the head out¬ 
ward and backward. l>v a series of short nicks 
npplied against the palmar surface of the hone, 
shell it out of its tied. Unite the uprising ten¬ 
dons and close the wound with interrupted silk, 
sutures. 

COMMKNT. -This ojieratinn dis*s not. give as 
good n functional result as a disarticulation at. 
the metacarpophalangeal joint plus tho freeing of 
tho metacarpal, tho procedure in Huguicr's op¬ 
eration. This latter yields a short but useful 
thumb (sec page 300 ). 

Amputations of Fingers with Metacarpal Bones. 

—Theso operations are rarely employed for dis¬ 
ease, and it is useless to attempt, to classify or 
doscribe tho diverse operations that may he em¬ 
ployed in the traumatie eases. Tn removing tin* 
diseased or crushed metaenrpals, the governing 
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principles arc the economizing of tissue, the eonservation as far as possible of 


the movements of the parts retained, and the attaining of uu aseptic wound. 
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Thf accompanying diagrams (Figs. 57, 58), indicating the flaps to be used, are 
offered as suggestions. 

The Formation of a New Thumb from the Metacarpus (Kugoier’s Operation, 

Fig. 59 ).— This operation was performed by Iluguier of Paris in 1852. Ilis 
method and results were published in 1873 and 1874 under the title of 
“Anatomical and Physiological Considerations on the Actions of the Thumb 
and on the Surgery of this Organ” (40). Klapp, 1912, described a similar 
procedure and gave an illustration showing the new thumb grasping the isandle 
of a mallet. Fignre 59 illustrates a personal case, in which a useful thumb 

was formed from the metacarpal. In 
^8 jgfe. this case the skin of tho dorsum of the 

|Xg| hand, with the exception of that of the 

M little finger, was destroyed, and a new 

covering had to be obtained from the ab- 

1HlKIBfclll§ doinen by means of u muff graft; when 

the nutrition of the transplanted skin be- 

8 m |l came satisfactory, flaps for the new 

I §§ - jgsv ijg thumb were formed from this skin. The 

t^Bjg 8 wmmm f metacarpal of tho thumb differs from 

those of tho rest of the hand in being 
movable in action; and from a functional 
stnnd()oint it can be considered as the 
first phalanx of tho thumb. ITuguicr, 
recognizing the function of the first meta- 
carpal, rendered its inferior half free by 
enlarging tho interosseous space. The 
freed head of the metacnrpul fulfills one 
9 of tho functions of the thumb, as it is 

Ho. 89.-FosaAT.oN ov T M kv t™*. " bl ° to grasp and hold objects between 


Nkw Tbum* 


MBTACAsrcn. Remit obtained its head and tho accnud metacarpal. 


•tor • tmimstio imputation. (H^r INDICATIONS.-Traumatic loss of 

the thumb and diseases of the thumb 
necessitating its sacrifice at tho metacarpophalangeal joint. In diseased condi¬ 
tions it may be performed as a primurv operation, in traumatic eases it will 
flwd its greatest' usefulness after cicatrization has taken place. If sufficient skin 
eannot be obtained from the hand to make the flaps, it can be transferred from 
other portions of the body. 

TECHNIC. —With the hand prone make a dorsal incision, midway between 
"the first and second metacarpaU, the upper extremity corresponding to the 
middle of the high portion of the interosseous space. This dorsal incision 
exposes the external border and base of the first dorsal interosseous and the 
dorsal aspect of the metaearpals. Divide the interosseous where it is attached 
to the bone; if presont expose the tendon of the addnetor of the thumb, detach 
it from its insertion on the first phalanx and reimplant. Suture the skin edges 
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from before backward, placing 1 suture at the apex, 3 on the thumb side and 8 
on the index. The operation yields a short but useful stump. Klapp employs 
a palmar os well as a dorsal incision. 

COMMENT. —This operation yields a much better functional result than 
disarticulation at the metacarpophalangeal joint, and should be employed in 
place of the latter. 


SXBABTIOULATION AT THB WWt 

History. —According to Itlasius, Fabricius llildanus first performed this 
operation. Amputation by means of an external flap, variously attributed to 
Poupart. Diibrenil, V. Walther and Guthrie, 
was describ'd by Sonpnrt in 1 SIT. He also 
dcserilicd the internal flap. The circular 
method was perfected by Itrasdor and Sabatier. 

Tn t li e pre-antiseptic days. Petit. I.urrey, 

Cooper and Scdillot considered n disarticula¬ 
tion at the wrist more dangerous than an ampu¬ 
tation through the forearm. 

Anatomical Points.- -The tip of tho styloid 
process of the radius is the tast guide to the 
joint. A line drawn lietweeu the two styloid 
processes marks the extreme limits of tho joint. 

The dome of the joint line lies 1 1> in. (1.5J. r » 
cm.) nhovc this line. Tho wrist joint lias a 
sepnrute synovial sac. 

Indications. Disarticulation should never 
lie performed as long as a movable finger 
or a portion of the hand can Is* saved. It 
is to lie preferred to an amputation through 
tho lower third of the forearm, as the inferior radio-ulnar joint and 
the pronutor und supinator lunacies are retained. 'I he resulting stump. 
gives a good purchase for an artificial hand, and the preservation 
of the insertions of supinators and pronators makes it more useful. 
The methods to be used arc largely dependent on tho amount of skin 
available. 

of Disarticulation. -The methods of diaarticulation are tho oblique 
circular (elliptical), transverse circular, external flap, internal flap,- long 
palmar flap, dorsal flap. 

Oblique Circular (Elliptical) Xathod (Fig. flO).—Trace the incision ABCD. 
The point A, corresponding to tho npper end of the incision, is situated on the 
dorsum of the wrist over the center of the joint lino. The point B is on the 
radial border of tho hand, at a level with the first carpometacarpal joint The 
point D lies on the ulnar border between the pisiform and the base of the fifth 
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metacarpal. Tho diameter BD is equal to the width of the wrist. The point 
C, representing the lower end of the incision, lies on tho palm about 6.25 cm. 
(2in.) below the joint line. Flex the hand strongly, divide the extensor 
tendons over the dorsum, then cut through the extensors of tho thumb, the ex¬ 
tensor carpi ulnuris and the lateral ligament below the styloid process. Open 
the joint, sepnrato tho Hoxor tendons from the carpus, cutting them at the lower 

level of the flap. Attend to hemostasis. Suture 
the flexor and extensor tendonB over the endB of 
the stump. Draw the palmar flap upward and 
backward, and unite with interrupted silkworm- 
gut sutures. The flap is well nourished, accus¬ 
tomed to pressure and possesses tactile sensation. 
The cicutrix is dorsal and well protected from 
pressure. 

Transverse Circular Method, Brasdor-Sabatier 

(Fig. (il).- Locate the joint line, trace the 
circular incision A BCD around tho hnnd from 
ulsmt .'> to 7. ii cm. (il to 2*4 in.) lxdow tho 
joint line, deepen, and allow the skin to re¬ 
tract. Raise the cuff of skin with a few touches 
of the knife until the styloid processes are ex¬ 
cised. Put the internal lateral ligament on the 
AT stretch, divide the extensor carpi ulunria and 
the lateral ligament, enter the joint, flex the 
wrist, cut the extensor tendons and dorsul lign- 
ments, then the cxternul lateral and the flexor tendons. Attend to the hemo¬ 
stasis. Pull tho nerve trunks down and eut them short, suture the tendons 
of tho stump in order to preserve the motions of the museles of the fore¬ 
arm. Ploso tho wound with interrupted silkworm-gut. The sear, though 
terminal, is partially protected from pressure us it falls lietwecn the two styloid 
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processes. 

External Lateral or Radial Flap, Guthrie-Soupart-Dnbrenil (Fig. 62).— Lo¬ 
cate the joint line. Trace tho incision AUDI). The dorsal point A represents 
the junction of tho outer nnd middle thirds of the wrist, and is situated slightlv 
below tho joint lino. Tho point B is on the radial side of the thumb over tho 
middlo of tho first metncarpnl. The point (' on the pnluiar surfaco correspond t 
to tho point A on tho dorsum. The point D is on the idnar border just below 
tho styloid process. Dissect out the flap AIK 1 , including all the muscles of the 
thennr eminence. Divide tho skin and soft parts internal to tho flap by the 
circular incision ADO nnd disarticulutc. The external flap ABC iB thon su¬ 
tured transversely ncross tho radius and ulna. Care must be taken to avoid 
placing the cicatrix over the end of tlio radius, where it would be subjected to 
the greatest pressure. 

Internal Flap (Fig. 63).—This method, which is a development of the 
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above o|K>ratiiiii, is greatly inferior to it, is rarely applicable, ami is to 1 m re¬ 
served for traumatic eases. In employing this method, sutlieient skin must bo 


allowed to cover tin* radios. It leaves a cicatrix 
over the radios, and difficulty is sometimes en¬ 
countered in obtaining a covering for the radios. 

Long Ptlmar Flap ( Fig. till. This method 
possesses no advantages over the obliipie circular. 
It requires more tissue from the palm, and tin* 
thick flap is uwkward to handle ami ditlieult. to 
adjust. 

Donal Flap.— When sutlieient pnlinur tissue 
cannot be obtained, an oblique circular incision 
with the flap on the dorsum may In' used. 

Comment. —The oblique circular method is the 
best and most universally applicable; the transverse 
circular is the simplest, hut it provides a scanty cover¬ 
ing and the cicatrix is liable to U- subjected to pres¬ 
sure; the external flap method is reserved for those 
cases in whieh the above methods are not applieable; 
the long palmar flap is more difficult to perform and 
possesses no advantages over the oblique circular. 
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After-treatment of Diurticaletion of the Wrist. Handage the stump to a 
light palmar splint, and as soon as the wound is healed, institute a systematic 
oourso of massage, muscular movements und pressure exercises, '['he after- 
treatment of stumps is just as important in the upper extremity as in the lower, 
and must never be omitted. 
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AMPUTATION TBBOUOH THH 70BBABM 

Anatomical Points.—The lower third of the arm is cylindrical in shape, the 
upper two-thirds conical. A section of this latter shows that the transverse 
diameter exceeds the anteroposterior. The radius and ulna are parallel when 
the arm is in mid-pronation, farthest apart in full supination and closest in 
pronation. 

General Considerations.— In amputating through the forearm choose the 
method which yields the longest stump. On account of the conical shape of the 
stump a prosthetic apparatus cannot be adjusted to the 
forearm alone, but must also receive support from the el¬ 
bow. The greater the length of bone retained, the less the 
danger of the stump slipping out of its socket. Whenever 
possible, in amputations in the upper forearm, the bony 
portion of the arm to which brachialis anticus, biceps, an¬ 
coneus, triceps and pronator teres are inserted, should be 
saved in order to preserve tho motions of flexion, exten¬ 
sion, partial pronation and supination. Reports from the 
literature on tho vnlnc of Vanghetti’s Kinoplastic Ampu¬ 
tations are accumulating, and the practical application of 
the principles underlying them should be considered when 
amputating through the forearm. For description, see 
page 310. 

Amputation Throuoii the Lower Tiunn of Forearm 

Tho stump is not subjected to any great pressure, so 
the transverse circular mothod can be used. Tho oblique 
method will be found useful when there is an unequal 
destruction of tissue as the flap can be taken from any 
aspect of the arm. 

Teohnio. (Fig. 05). —With the elbow slightly flexed, 
supinate the arm, indicate the point of bone section on the 
skin and trace out the circular skin incision ABCD at a 
distance below the point X, equal to the anteroposterior 
diameter of the limb at the saw line. Dissect up the cuff 
of the skin and subcutaneous tissue until the level of the 
•aw line is reached. Divide the muscles and tendons by cutting down on the 
bone or by transfixion. Thrust the knife between the bones and sever the 
remaining muscles and the interosseous membrane. Retract the soft parts by 
a 3-tailed bandage and saw through the bones at the point X. In making the 
bone section, begin with the ulna and obtain a guiding groove to steady the 
blade when it cuts through the movable radius. Remove 1 cm. (% in.) of 
the periosteum and spoon out the marrow canal for a similar distance. Round 
off the edges and angles of the bone section with a bonecutting forceps, as 
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depicted in Figures 28 and 29. Secure the radial, ulnar and interosseous ves¬ 
sels, pull dowu the median and ulnar nerves and shorten them in tlie usual 
way. Suture the opposing tendons nnd fascia, ('lose the wound with inter¬ 
rupted silk sutures. The resulting cicatrix is terminal. 

The oblu/ue circular is performed in a similar manner, the only difference 
being that the plane of section is plaml obliquely to the long axis of the limb, 
the upper end of the iucisinu corresponding to the line of bone section, the lower 
end lying at a distaiico below it equal to tho diunicter of the limb. 

Ampctation ix thk Ih’i'KK Two-rimms or thk Forkakm 

In the upper forearm the best method is by n/ual anicraposicrior flafO (Fig, 
00). Here, except in wasted subjects, the circular method is enutra-indicatcd 
on account of the difficulty of obtaining a satisfactory 
exposure of the Ixmcs. 

Technic. -The bast* of each tlap equals * •» the circum¬ 
ference tif the limb at the saw line; tho length equals 
the circumference of tlu* limb plus tho necessary allow¬ 
ance for retraction. Farahcnf calculates tho measure¬ 
ment as follows: (liven the circumference of tho limb in 
pronatiou as s.o cm. (:i 1/5 in.), after retraction this llap 
should lie 1.0 cm. (1.0 in.); hence, when marked on tho 
skin, it should lie 0.0 cm. (2 2/* r » in.). Supiuatn tho 
hand and mark out the exterior IJ-ahaped flap AHO. 

With the hand supine, flex the elbow until the forearm 
is vertical and mark out the |smterior ('-shaped flap 
Al)('. Deejien the incisions AIU' and AIM! to tho mus¬ 
cles and allow the skin to retract. With tho hand in tho 
original position, divide the supinator longue and floxor 
muscles of the anterior flap. With tho elliow flexed, arm 
vertical and hand supine, cut the extensor muscles of tho 
posterior flap and divide the remaining muscles and the 
interosseous membrane. Retract tho soft parts with a 
3-tailed bandage until the point X is exposed. Make a 
groove in the ulna to steady the saw, then cut through 
the more movable radius, remove 1 cm. (2/5 in.) of the 
periosteum and spoon out the medullary canals for a sim¬ 
ilar distance. Round off tho sharp edges and angles with 
Liston’s bone forceps. Secure the radial artery in the 
anterior flap just internal to the supinator longus, the 
ulnar artery over that bone between the flexor sublimis 
and profundus, the anterior interosseous in front of the 
membrane and the posterior interosseous between the deep and superficial 
muscles. Treat the nerves in the usual manner. (Farsbeuf recommends 
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that the nerves of the anterior flap be. removed for a distance of several 
centimeters). Unite the structures composing the flaps in 3 distinct layers, 
first quilt the muscles together, then unite the fascia surrounding them, and 
finally oloso the skin with interrupted sutures. Drainage is optional. The re¬ 
sulting oicutrix is terminal and lateral. Place the stump in mid-pronation and 
bandago it with a light internal rectangular splint, elevate on a pillow or sup¬ 
port by a sling. As soon as the wound is healed, Jlirsch’s systematic course of 
treatment is to be instituted. 

Xineplaatio Amputations in the Forearm.— Sec page 319. 

DISARTICULATION AT THE ELBOW 

History. —Tho first recorded disarticulation was performed by Ambrose 
Pare in 15 3(5. The anterior flup method was developed by Brasdor, Vacquier 
and Dupuytren. Tho single external flap ((Juerin method) is said to have 
boon performed by donliet in IMS. Velpeau, who was a strong advocate of 
disarticulation, used the circular method. Tcxtor developed the anterior oval 
method and also used flaps from the lateral and posterior surfaces; Koupart, 
tho posterior ellipticul; Neudorfer, the posterior racket. 

Anatomical Points.- -The guide to the elhow joint is the head of the radius. 
It can always he felt, at the posterior aspect, of the ollxnv. Tho joint lies about 
a finger’s breadth below tho anterior ellstw crease. 

Indications. —Disarticulation is to Ih< preferred to auiputution through tho 
arm, provided the joint is free from disease and that the muscles attached to 
the upper end of tho forearm can 1 h> retained. It is easier and more satisfactory 
to apply an artificial arm to the broad end of the lmnicrus than to a rounded 
one left after amputation. It is indicated in eases of injury where the radius 
and ulna are crushed so badly that it is impossible to save any ]>ortion of them 
and in sareomn of the bones of the forearm. 

Methods of Operation. .Various methods of disarticulation at the elbow 

joint havo been described; the oblique circular, transverse circular, largo an- 
torior flop, external flap, lateral flaps, anteroposterior flaps, and the racket 
incision with the handle over tho olecranon. In traumatic cases, according to 
the tissue at hand, the surgeon may safely select any one of the following 
methods: tho oblique circular, extcruul flap, or the lateral flap. Our personal 
preference is for tho oblique. 

Oblique Circular Method. This method may be performed by the anterior 
elliptical method (Furuhonf) or by the posterior elliptical method (Sou part). 
Of theso the former is tho method of choice. 

OBLIQUE CIRCULAR BY THE ANTERIOR ELLIPTICAL METHOD (PARA- 
BEUE) (Fig. 67).—Locate the joint line, flex the elbow to 135°. The point 
A is on the anterior surface of the arm over the supinator longus, a hand’s 
breadth helow the joint line. The point B is on the dorsal aspect, opposite 
the tip of the olecranon. The highest point of ellipse is behind, over the 
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olecranon; the lowest ia in front, over the supinator longus. Deepen tlm in 
ciaion through the fascia and retract the skin. Divide the muscle in the an¬ 
terior flap by dissection or transfixion. Retract the anterior flap upward until 
the anterior aspect of the joint capsule is cxjiosed. Divide the external lateral 
'ignment, enter the joint from the outer side, ami divide the anterior and in- 



Fio. #7.—Di*AimcrL*Tio>i at mr. K.i.bow Joint 

BT AN ANTERIOR URLKjUE INCISION. (KbTR- 

beut Op.) 



Fki. OK.—|)i»«iniiri.AiiiiN at hir Bi* 
buw Juim nr a I’liiomuoR Humour 
Inithion. i.s<fli|mii-K<ioh»ir Op.) 


tcrior ligament. Detach the limb by severing tin* jHisterior eapsulo and tho 
triceps. Secure the bruchial or, if the bifurcation Iihh t.iken place*, the radiul, 
ulnar, and terminal branches of the superior and inferior profunda and 
nnastomntic arteries. The median nerve is on the ulnar side of tlm biceps, tho 
ulnar nerve in the notch behind the internal condyle. Pull Imtli nerves down 
and shorten. Stitch the opposing muscles over the stump, then unite the fascia 
from before backward, and close the skin with interrupted silk or silkwnnn- 
gut sntnrcs. Drain with a small ruhlier tuls; for 24 hours. The cicatrix ia 
curved and lies on the posterior aspect of the limb. 



808 


AMPUTATIONS 


OBLIQUE dBCULAB BT THE PO8TEBI0B ELLIPTICAL METHOD (SOU- 
PABT-KOGHEB) (Fig. 68). —In this method the direction of the ellipse is the 
reverse of the last method; it is suitable when sufficient skin cannot be ob¬ 
tained for the anterior flap. The upper end of the ellipse is on the anterior 
surface at the fold of the elbow; the lower end is on the posterior sur¬ 
face, a hand’s breadth below the tip of the olecranon. The cicatrix is 
curved and lies on the anterior surface of the hone. 



Circular Method.—This method, though spar¬ 
ing of tissue, is more difficult to perform and 
trouble is often encountered in covering the con¬ 
dyles. Tn fact, to overcome the unequal retraction 
of the skin, the skin incision must be placed 
obliquely. Over the supinator longus, the incision 
lies 3 in. (7.5 cm.) lielow the joint line; over the 
ulna 1 Vis in. (3.75 cm.). 

After-treatment,—Elevate the stump on a pil¬ 
low. As s<x>n as the wound is healed, begin a sys¬ 
tematic course of massage movements and weight¬ 
bearing exercises. 

AMPUTATION THBOUOH THE AttM 

Anatomical Points.—In the lower half of the 
arm the muscles retract readily and about equally; 
in the upper half the retraction is unequal. The 
capsule of tho shoulder joint descends on tho inner 
aspect of tho humerus to tho surgical neck. The 
preservation of the insertions and nerve supply of 
the deltoid, pcctoralis major, and tho latissimus 
dorsi determines the usefulness of an upper arm 

Btump. 

F». 09 .— Amputation Tuouqk t Indications.—In the anu a long stump means 

on Middub of tm Anm »r increased power and leverage for tho artificial 
Cisco lab Inn limlj j hence, it is essential to make tho bone 
Bection as low as possible. In the lower half 
of the arm this can be best accomplished by the circular method; .in 
the upper half where the retraction is unequal, the method of election 
is by anteroposterior flaps. In amputation near the joint, damage to the 
muscles and nerves is avoided by employing Kocher’s principle of selec¬ 
tive incision; that is, the handle of the racket is placed at the anterior 
border of the deltoid between the external and internal rotators of the 
humerus. 

Methods of Operation.—Those are the transverse circular, obliqne circular, 
tendinoplastic, kineplaatic, anteroposterior flaps, and racket or lanceolate. 
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Oirenlar Method.—This method to best adapted to the amputations through 
the lower half of the arm. 

TECHNIC.— With the amt horizontal aud at right angles to the trunk, indi¬ 
cate the point of bone section aud mark out n circular incision at a distance 
below this point equal to 2/:) of the anteroposterior diameter of the limb. 
Divide the akin and deep fascia, touch with the knife the cellular hands uniting 
the akin to the deep fascia until the skin is loosened the breadth of 2 fingers. 


Divide the biceps a thumb's breadth be¬ 
low the edge of the retracted skin. With 
a circular sweep carry the iucision down 
to the bone, the blade beiug kept as close 
to the skin edge as possible, and retract 
the soft parts 1 cm. above the snw line. 
Make a circular incision through the 
periosteum 1 cm. (-/■'> in.) above the 
saw line and reflect the periosteum 
downward. Suw through the bone at 
the point X; s|*ooii out the medullary 
canal for a distance of 1 cm.; round off 
the edges of the lmue with a bone-cutting 
forceps. The vessels and nerves are 
dealt with in the usual way. Unite tho 
muscles over the end of the ltone, and 
suture the fascia and the skin. Tho 
cicatrix is terminal. 

Oblique Circular (Kocher) Method 
G!>).—If this method is used, tho 
upper end of the ellipse should be 
placed over the inner bicipital groove. 

Tendinoplastic Method.—!' h i s can 
bo used in amputations of the lower 
portion of the arm, the sawn bone being 



covered bv the tricepe tendon. F io. 70.— Amputation Tn hocus m Mima 

c ni n Tin ao or in Ahm ST A Loira Ahtbmou 

Kineplastie Method.—See page 31®. AflD A P(mTKHIOk K iap. 
Auteropoeterior Flap Method (Fig. 

70).—This method ia best adapted to amputations just above the middle of the 
arm. Due allowance must be made for the retraction of the biceps and the 
anterior flap ahould be made longer than the posterior. 

TECHNIC —Position as in the circular amputation. Indicate the point of 
bene section X and mark out the U-shapcd anterior flap ARC. The length of 
the anterior flap is % the diameter of the limb at the point of bone section: 
the base of each flap equals VL* the circumference of the limb. Mark out the 
posterior flap ABD. This flap is slightly shorter than the anterior one. 
Deepen the incision through the fascia and allow the skin to retract If no 
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tourniquet is used, secure the brachial artery at the inner edge of the biceps. 
Divide the muscles with a circular sweep; retract the soft parts. Before mak¬ 
ing the bone section rcmovo the muscitlospirHl nerve from its groove and shorten 
it. iroat the bone by the u periosteal method; the nerves and vessels as usual. 

Anterior Ksoket or Lanceolate Method ( Kig. 71).—The best method in am¬ 
putation through the upper third of the arm is the anterior racket. If a mobile 



AtmtHioii Hack st In- 


Htiimp can l>e obtained, an amputation is preferable 
to a disarticulation; these conditions can be fulfilled 
up to the level of the surgicul nook, but above this a 
disarticulation is indicated. As the mobility of the 
stump depends directly on the preservation of the 
functions of the muscles, Kocher’s principle of 
selective incisions should la; applied and the handle 
of the racket placed between two groups of muscles 
supplied by different nerves. 

TKiHINWC. With the arm slightly abducted and 
rotated outward, trace the racket incision ABODE. 

1 lie point X is the line of bone section. The 
handle ot the racket All is placed at the anterior 
border ot the deltoid and equals in length three- 
fifths of the diameter of the arm at X. The circu¬ 
lar incision BODK is placed transversely to the 
long axis of the limb. 'Pin* incision All is carried 
down to the hone between the external and internal 
rotators of the humerus. Carry the circular in¬ 
cision 1JCDK to the I Niue, retract the soft parts. 
One centimeter in.) nlsive the point X, in¬ 
cise the ]N>riosteuiu and detach it downward. Di¬ 
vide the bone at. the point X, round off the sharp 
angles and edges. Make a high division of tho 
nerves and provide new insertion for the pectoralis 
major cnraenbrachinlis and latissimus dorsi. At¬ 
tend to hemostusis and suture the wound in three 


cw,0, *‘ layers. The short stump can lie restrained by pass¬ 

ing a broad adhesive strap from tho anterior chest 
over the stump to tho posterior chest. In amputation through the snrgical neck 
the bone is sawn through between the tuberosities of the humerus and the inser¬ 
tions of the pectoralis major and latissimus dorsi. 


Comment.— Tliis latter operation is rarely called for. but the resulting stump 
is of vnlue in attaching mi artificial limb and helps to maintain the normal contour 
of the shoulder. On account of the growth of the lame from the epiphysis, this 
operation is not suitable in patient# under 1*5 years of age. In children the tendency 
to scoliosis after amputation in the neighborhood of the shoulder must be guarded 
against, nnd suitable preventive gymnastics should Ik* instituted. 
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DISARTICULATION AT THE 8HOULDBE 

History. -The first recorded «liojirtii‘iil;iti«>ii was a circular one performed 
by Morand in 1T1 **. la* I Iran, the elder. in l T1 •*». t*ii«|»Ii*y«*»l an axillary tlap. 
In 17-1** Sharp disarticulated by means ol a jmsterior flap. Tin* development of 
the external nr deltoid flap lias liccii attributed to Ihipuytreii. The names of 
Piiroisse t Intuit, tiro.-lmis ami t'liarles Hell ( IMIS) are also assn 

eiuted with it. V. Walt her ( l ^ 1 * * i used a lonir deltoid and a short internal flap. 
The oval method was employed by (inthric in the early part of the nineteenth 
century. by Scoutotten in I **J 7; the exterior racket by I .nr rev and the an 
terior racket bv Sjmnee in ImI.’i. It is intci-cstiug to note that l,nrroy, during 
the wars of Xa]ioleou. lost only 1 ** eases out of 1 *M*. Considering the unfavor¬ 
able circumstances under which he worked, this is a remarkable result. 

Control of Hemorrhage During Disarticulation at the Shoulder, m Mil A 
TION OK THK VKSSKI.S, The simplest and hiM method is to ligate the 
vessel* on the inner H*|avt of the arm liefnre they are cut. They can also Is* 
secured low down in the llap. a* is done in the amputation resection method. If 
the axilla Is* invaded by a new growth, it may Is- mvessary to tie the first, jmr- 
tion of the axillary or make a temporary or |s rmancnt Miration of the sub¬ 
clavian. 

I2j MAM'Al. OH INSTItl'M KNTAl. niMKUKSSIMN OK TIIK, KI.AP CON- 
TA1NINU TIIK VKSSKI.N. Manual i*ompression necessitates the presence of an 
extra n-si*iaul ; instrumental compression can Is- accomplished lo using a l.ynn 
Thomas forceps-1mi rni<|Uct. 

(3) rtiMKHKSSION OK TIIK Hl'Hi'I.AVI AN UY KINOKIt PAH, KKY, KTK, 
- This method i* uncertain, unsatisfactory, and often impracticable. 

(4; fONTKOI. OK IIKMOItlill.MIK HY THK Kl.AMTH' I'ONhTIIKTOIt Thn 
constrictor is wound around the shoulder laiek of the coracoid and acromion 
processes, and securcil. The weakness of the methoil is llie |sissihility of tlm 
constrictor slipping: to obviate this the bmp of a hand a tie can Is- passed under 
it ami the constrictor pulled toward the opjsisite shoulder, or the tuhing ean Ik.; 
applied with a double turn around the shoulder and finished |o making a figure- 
of-eight across the chest under the axilla. Slipping <*an also Is- prevented by 
Wyeth's pins. These uncertain procedures arc not recommended, as they am 
inferior to the simple procedure of finding and nccuring the ves*els. 

Anatomical Pointa. Tlie round prominence of the. shoulder represents th« 
tnlmrosities of the humerus covered by the deltoid. The cephalic vein runs in 
the groove between the jss-toralis major and the deltoid. The Hkin over the 
deltoid is thick and adherent and retracts to a great extent. 

Indication*. —If conditions require the removal of the ann at h lo.vcl abovo 
the surgical neck, a disarticulation is superior to an amputation. Formerly, 
in Imth civil and military pne-tirc. espifiallv the latter, this operation was 
performed frequently: today improvements in the facilities for conservative 
treatment have greatly reduced the number of eases requiring disarticulation. 
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In civil practice this operation is in active use in accidents, etc., in which the 
arm ia partially or completely tom away, badly mangled, infected, or where the 
hnmeraa is involved by malignant growths. 

Methods of Operation.—Farabeuf describes over 30 procedures for removal 
of the arm. It is hardly just to dignify all these procedures as different meth¬ 
ods, for the great majority differ only in minor details. 

Of necessity the selection of a method for an individual case must depend 
on the extent of the soft parts available. In traumatic cases with considerable 
laceration of the soft parts the covering can bo obtained from the remaining 
sound tissues; skin flaps can be taken from the chest. In malignant cases the 
skin furthest from the growth is employed. 



BICePS CAR L0N6 

Fio. 73.—Imsanom or Muscus or ms Qiuni and Lhh> Tobbbomtt or ms Humous. 


The methods of choice are the anterior racket (Kocher’s modification of 
Spence’s method), amputation-resoction. and the lanceolato methods. 

Other methods are the circular, elliptical, anterior and posterior, and lateral 
and deltoid flaps, and the external racket (Larrey). 

Anterior Backet Method (Figs. 73A, 73B).—Disarticulation of the shoul¬ 
der joint is beat performed by this method. It consists of a circular incision at 
the level of the axilla, with a longitudinal incision placed between the anterior 
border of the deltoid and the pectoralis major. The longitudinal incision 
fulfills Kocher’s principle of selective incisions, as the handle of the racket 
falls between two groups of muscles supplied by different nerves. 

TECH NIC. —With the arm in slight abduction, rotate the head outward and 
mark out the incision ABODE. The point A is over the clavicle, just to the 
outer side of the coracoid process. BODE passes around the arm at the 
level of the axilla. The incision AB passes through the upper fibers of the del¬ 
toid, then in the interval between the deltoid and pectoralis major to the bone. 
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Ligate the cephalic vein and the branches from the acromiotlioracio axis, lay 
open the bicipital groove, and follow the tendon iuto the capsule of the joint. 
Detach the insertion of the subscapnlaris from the lesser tuberosity, the pec- 
toralis major from the anterior lip of the bicipital 
groove; the Intissimns dorsi mid the ten's mujor 
from the posterior; the insertions of tin' supra 
spinatus, infraspinatus and the ten's minor from 
the greater tuberosity; and force the head upward 
and forward out of the wound. Now deepen the cir¬ 
cular incision IK'DK. Isolate the vessels and nervt*s. 
ligate the former, and after a preliminary injection 
with novocain make a high division of the hitter. 

Complete the disarticulation hv dividing the reins in- 
ing soft parts. Suture the muscles and close the 
wound so that a vertical cica¬ 
trix results, In order to pre¬ 
serve the nutrition and the 
innervation of the deltoid, 
care must ho taken to avoid 
injuring the posterior cir¬ 
cumflex nerves and vessels. 

The injury is most likely to 
take place ns tho structures 
wind around the back of the 
arm; to uvoid this the oper¬ 
ator must hug the bone as he 
shells out the humerus. The 
importance of protecting the 
nerve lies in the fact that the 
deltoid in tho principal mus¬ 
cle in the stump, and any 

diminution in its function would seriously impair the 
value of an artificial limb. 

Ampntation- r sss ot ion Method.—This operation is in 
reality a modification of the preceding one, and is 
analogous to the amputation-resection method employed 
at the hip. 

TECHNIC.— In emptying the blood from the limb, 
apply an clastic tourniquet at the shoulder, prevent its 
slipping by Wyeth's pins or by winding it in a figure- 
of-eight under the opposite shoulder. Draw the affected 
shoulder over the edge of the table, abduct the arm to a right angle. At the level 
of the deltoid insertion make the circular incision ABC. Perform a circular 
amputation, severing the bone at this level Ligate the axillary vessels and re- 



Fill. 73A.- DlMSTlCtJLATIO* 
AT THE HiHIULUBH JOINT IT 
an Antkhmih Racket Inci- 

NION. (H|lC1ir« (Ip.) 


Fnl 73B. —Dikacticou- 
«ton at m Snotns 
(Koctxr Op.) 
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move the constrictor. Grasp the bone stump with lion-jawed forceps. Make 
the vertical incision AD in the line of the bicipital groove, then proceed to shell 
out the head of the lame as in an excision of the shoulder. The remaining steps 
correspond to the preceding operation. 

The Lanceolate Method (Kig. 74).—This method is to ho cinplovcd when 
all the soft tissues surrounding the shoulder have to be removed or arc wanting. 

TKCHNfG'.- -Outline the lnucmlutc incision AHDC. The point A is just 
oxtcrnul to tho coracoid process. The point II is just below the junction of the 

anterior axillary fold and the 
ami; the point 1) is just be¬ 
low the junction of the arm 
and posterior fold; the point 
(1 is external to tho acromion. 
Deepen tho incision ACD in 
an obliquely slanting man¬ 
ner, cut through the deltoid, 
and enter the joint. Ap¬ 
proach the axillary vessels 
from the front, through the 
incision AH. Ligate the ves¬ 
sels in turn and complete the 
operation by cutting through 
tho soft parts in the inner 
side of the arm. Trent the 
nerves in tho usual manner. If the available skin flaps are too scanty, saw oH 
portions of the clavicle and the acromion, or provide autoplastic (laps from tho 
chest wall. 



Comment.— The altovc description „f H„. anterior racket method follows Koeher’a 
modification of Silence's disarticulation. No other muscle flap incision compares 
with this bloodless disarticulation-resection method. It is ens.v to |H>rform as the 
blood vessels can Ik? readily kept under control, and it yields a well-rounded stump 
with a vertical cicatrix to which an artificial limb can be fixed. Furneaux-Jordan's 
method is a modification of this. It is of special value in those enses where the soft 
parts about tho shoulder nro intact and the Utne is split up into the joint. Larrey’s 
external racket incision cannot lie considered a method of choice, ns the division oi 
the posterior circumflex nerve leads to paralysis of the deltoid. The lanceolate method 
is employed in the destruction of the soft purts uround the shoulder and in operations 
requiring the sacrifice of the muscles. 


BBMOVAL OF THB BHOULDEB QIBDLE WITH THE ABM: INTBBSOAPUXjO- 

THOBACIO AMPUTATION 

History. —A patient was successfully treated by rhcselden nt St. Thomas’s 
Hospital, Loudon, in ITS 7 , for a traumatic amputation of the arm and scapula. 
Tho first recorded interscapulothoracic amputation was performed bv an Eng- 
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liah naval surgeon, Ralph ('unting, in ISOS, the indication for the operation 
being a severe gunshot wound. The tirst American surgeon to |>crform this 
operation was Dixi I'rosbv, of New linmpsbirc t, 1 s:l»»>. Mussey (1S37) dia* 
articulatcd the sternal' end of the clavicle ami compressed the subclavian, 
('rostv (Koelier) ojieratcd for tumor in 1 SmI, Merger's exhaustive mnuogvaph 
(M uppeaml in I''?'", and <1 id much to jierfoct the operation. l.e ('onto ( ISStSt) 
advised the disarticulation of the sternal end of the clavicle with ligation of the 
siiU-laviau vessels in preference to the rcsivtion of the |tortiou of the clavicle. 

Indications. This operation i> indicated in seven' extensive injuries of the 
shoulder girdle: in malignant growths of the arm, scapula or axilla; at times in 
persistent carcinoma of the hreast: in spreading cellulitis and gangrene. The 
relatively Ismigu 1 n»iu* tumor', giant •■elled sarcomata, euchoudromata, and myx¬ 
omata are treated by excision. Ilefore performing the operation for malig¬ 
nancy. tin* mobility of the shoulder girdle, and es|*eeially of the scapula, should 
Ini determined. 

Methods of Operation. In traumatic ami malignant cases in which tin* 
clavicle and its attached muscles remain uuiuvolved. the Merger Knrulieuf 
technic is employed: in all others l.e Conte's clavicular disarticulation pro 
eedure is to be used. In the Merger Kara Ism f o|teratioit a modi til'd lanceolate 
incision is usi-d. the middle third of the clavicle is resected, and the siilieluvinn 
vessels ligated. In the l.e Conte method the clavicle is disarticulated at. its 
sternal end. Anesthesia i» ls-t administered by the intratracheal method and 
the nerves of the brachial plexus blocked by l jht cent, novocain. 

Ht'rijrr-Mtllnn! (Figs. To, 7*i|. The following desc| ijitiou fed* 
lows that of Merger ami Kar.iheiif: Merger clearly pointed out that the success 
of the operation depend* on the control of the hemorrhage and the attaining of 
such emitnd constitutes the 15r.-l step in the n|>crntiou. The form of the skin 
incision uin*t of necessity depend on the healthy condition nl the soft parts; n 
lanceolate incision with anteroinferior (jsvto-nxilhiry) ami a posterosnperior 
(eervieoseapular i thip is the incision of choice. For convenience of descrip¬ 
tion the o|s ration can Is* divided into three stages: the first stage, exposure and 
ligation of the siilichivinii vessels; the sivoml stage, the dissection of the (laps; 
the third stage, the removal of the limb. 

TKt’llMC. Ftttsr Stack.- The object of this stage i* the ligation of tho 
axillary vessels. Apply an Ksmarch bandage to exjsd the him si from the arm. 
Draw the shoulder well over tin* edge of the table. Mark out the ineision 
AMCDK. With ami by the side, make the ineision AM alsmt l<t cm. (4 in.) 
long directly over the clavicle. The point, A i* '1 lingers' breadth external to 
the sternoclavicular joint: M i- immediately over the acromioclavicular joint. 
Deepen the ineision AM to the lmrip. free the periosteum over the middle third 
of the clavicle; pass a blunt h<>ok under the hared lmue and divide it with a 
Gigli saw at the point X. Raise the exterior portion of the clavicle with a 
lion-jawed forceps and complete the separation of the js-riostnum on its pos¬ 
terior surface. Saw through the bone at tin* deltoid tnljcrcle (Y). Many 
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operators prefer to resect the clavicle without removing' the periosteum. The 
subdavius muscle is raised and carefully divided at the inner aspect of the 
wound. Expose the trunks of the brachial plexus and, before dividing them, 
inject the individual cords with novocain. The axillary vein will be found 

immediately behind the subclavius, sep¬ 
arated from it by a varying amount of 
fascia. The artery lies in a more posterior 
plane below the nerves. Secure the artery, 
then the vein, and divide between double 
ligatures. Identify the scalenus anticus 
und ligate the brunches of the subclavian 
as they pass outward in front of the mus¬ 
cle. The ascending cervical passes upward, 
the superficial cervical upward and out¬ 
ward, the suprascapular horizontally be¬ 
neath the clavicle, and the trnnsvcrsalis 
eoli pusses over or through the brachial 
plexus. This completes the first stage of 
the operation. 

Skconp Staok. —This consists in the 
formation of the flaps. Draw the arm 
well away from the body and outline, the iucision ODEFB. The point C 
represents the center of the incision and the clavicle; the point D, the junction 
of the anterior axillary fold with the arm; the point E, the corresponding 
junction of the posterior fold; the point F, the 
apex of the scapula. The portion of the incision 
CD runs downward and outward just above the 
coraooid, and then parallel with and a little ex¬ 
ternal to the pectodeltoid sulcus; the line DE 
runs transversely across the inner aspect of the 
arm to the posterior axillnrv fold, lvxposc the 
back of the thorax by pulling the ruised arm forci¬ 
bly upward. Carry the iucision EF downward 
and inward to the inferior angle of the scapula. 

Divide the peetoralis major in the line of the in¬ 
cision, the peetoralis minor close to the coracoid 
process, and open up the axilla. If there is mus¬ 
cular or glandular involvement in the axilla, di¬ 
vide the muscles at their origins, and, if not in¬ 
volved, divide at their insertions. Carry the in¬ 
cision DEF to the back, dividing the latiBsimus 
dorsi dose to the chest wall. This completes the formation of the thoraeo- 
axillary flap. .Draw the arm across the body, roll the patient toward the sound 
side, end mark out the eoracodorsal flap FOB. This extends from the outer 



Fio. 78.—lirraaacAroLomoBAao 
Amputation. Lateral view. 
(Berser-Farabeof Op.) 



Fio. 78.—IwraaacAFULOTaoiucic Ampu¬ 
tation. Anterior view. (Heronr-Fara- 
beufOp.) 
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end of the original clavicular incision H at might back over the spin* of the 
scapula G to the inferior angle of the bone K. Dissect liaek the akin and faaoia 
to the vertebral border of the scapula. 

Tiimn Stage. —This constitute* the removal of the limh. Detach the 
trapezius from the upper Under of the clavicle und acromion process; rotate 
the arm outward to obtain a good exposure of the muscles on the ventral surface 
of the scapula: divide the attachments of the levator anguli scapulas snrratus 
magnus, and rhomUdd muscles at the vertebral Under. Draw the arm outward 
and complete the separation hy dividing the omohyoid at the upper Under of 
tlic scapula and the trapezius at the spine. Provide drainage and dost* in tho 
usual manner. The sear runs obliquely downward, outward, and backward. 

Le Conte'* M if hod .—The following is l.e Conte's description of his op¬ 
eration (StD : 

"(1) The incision is Ix-gun over the sternal end of the clavicle, carried alonir that 
bone to nUuit its middle, ami then ourvtd downward to the anterior axillary fold. 
The skin and superficial fascia are dissected up. exposing well the inner two-thinU 
of tho clavicle. 

“(2) The elavioh* is ilisartieulatcd hy severing its attachments to the sternum 
and the rhomU>id ligament, tlie clavicular attaehmeut of the sternocleidomastoid mus¬ 
cle is cut close to tlii- Umo und the clavicular )s>rtion <>f tlic |Mvtornlis major is sep¬ 
arated with the finger from the costal isirtion of the muscle up to tho anterior axillary 
fold. 

“(3) The clavicle is now pulled upward nml outward, and if the sul>claviua 
muscle does not readily strip off. its uttnehuiout to the first rih is divideil. Tho 
peetomlis minor will now Is- well excised. It is divide<l, nml the cornr-nid isirtion 
reflected upwanl with the elaviele. This cxfMises the axilla fully, utul the vessels are 
seen traversing it from the anterior sealelius muscle down. 

“(4) The slicnth of the vessels is opened mid the vein dissected away from the 
underlying artery. Two limit on's are passed around the vein, hut, these are not tied 
until the arm is hlnm-lied. This renders the use of an Ksmareli lintidnire unnecessary. 

It must be noted that ..phulie vein has joined the nxillnry lielow these ligatures, 

or else separate lignturc of that vessel is nspiircd. 

“(5) The vessels are now severed, together with the hraeliial plexus <if nerves, and 
the costal portion of the peetoralis major. This completes the division of the anterior 
attachment* of the arm. 

“(6) A posterior incision is now carried from some jioint mi the anterior incision' 
(as near the tumor as it is deemed advisable to go) directly backward and down¬ 
ward to the inferior angle of tho scapula, and up again to the posterior axillary 
fold. The akin and superficial fascia are dissected up for a short distance (half an 
inch to an inch). 

“(7) The trapezius is now severed and the transversalis colli or posterior scapu¬ 
lar artery secured; the omohyoid muscle is cut and the suprascapular artery se¬ 
cured. The muscles attached to the Inner border of the scapula are rapidly divided 
dose to the bone; the serratus mognus and latissiinus dorsi are then cut, the latter 
at the posterior axillary fold. The arm is now lield to the lady hy the skin of the 
axilla alone. If there is sufficient flap to cover the wound, the anterior and posterior 
incisions ere joined through the axilla, but if more skin is needed, a flap may ho 
raised from the under surface of the arm. The wound is then closed with suitable 
provision for drainage. 
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"The procedure just detailed seems to have the following advantages: 

“(a) It gives the widest and fullest itussibln exposure of the vessels, and decreases 
the accidents of ligation to a minimum. 

“(b) The disarticulation of the clavicle is simpler, quicker, and easier than a 
resection of the bone, and the danger of wounding important vessels is less because 
these structures arc well protected by the sternohyoid and sternothyroid muscles. 

"(e.) The elevation of the ami, after securing the artery and before the vein is 
tied, makes a practically bloodless amputation. 

“(d) The suprascapular and imstcrior scapular arteries (the only other vessels 
that can bleed) are easily picked up la-fore being cut. 

“(e) In mnlignnnt growths, where the outer end of the clavicle is involved, there 
is less risk of a return if the entire Ikuic with its periosteum is removed. 

"(f) It removes everything'in one piece, u more surgical procedure when dealing 
with mitlignunt growths.” 


Aftc.r-( ! are .—A firm dressing is applied, anti if the condition warrants it, 
tho patient iit placed in a semi-sitting position. As soon ns the wound is healed, 
an artificial arm is fitted and gymnastic exercises to chock the tendency to 
scoliosis are instituted. If the patient- complains of a feeling of lopsidedness, 
the weight of the artificial limit will tend to correct this. 


Comment. —It has la-on nrgial that l.c Conte's method entailed the additional 
dangers of wounding the pleura and innominate vein. Alt examination of the re¬ 
ported cases docs not contirm this, Ih-lutivcly speaking, more accidents have occurred 
in tho resection method. 

Keen, in a case where it was cvidnit that in excising the tumor he would remove 
such a large portion of the skin that tin- edges could lint he approximated, obtained n 
flap from the healthy skin of the inner arm. The llap extended to the i-llmw and was 
turned up ho that, the lowest end near tin* elbow became the highest in the neck. In 
order to safeguard the vessels from being wounded, Ollier advocated a preliminary 
dctaehiuint of the periosteum. This step is unnecessary, takes more time, and in the 
face of malignancy is not good surgical practice. 


Dangers _IIKMORKIlAtiK FROM Till-: MAIN TRVXK OR FROM THE 

BRANCHES.— In a large growth we must expect to encounter numerous large 
aniistomosiug veins. The hlmling can hi* reduced to n minimum l»v an early 
ligation of the subelnvinii with its branches supplying this region, and bv the 
use of a 1 .yun-Tliomns forceps on tbe broad mnselc pedicle. 

SHOCK. — fn tho ordinary ease sluvk does not seem to play snob an impor¬ 
tant role as in amputation of tbe hip. Hemorrhagic shock is prevented during 
tho operation hv tho preliminary emptying of the blood-vessels, tying of the 
artery before the vein, and careful hemostnsis. Nerve shook is prevented by 
gentle handling and by blocking the nerves with novocain. After the operation 
shock is combated by bandaging the legs and nbdomon. by hvpodenunclysis, 
saline infusion, transfusion, etc. Kntranee of air into the veins is a rare compli¬ 
cation. Tf it occurs, proximnl pressure with a wet swab is applied and the veins 
secured. Infection and pneumonia accompanying this extensive operation are 
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possible surpical risks: a careful technic aud avoidance of exposure will 
diminish these complications. 

Benito. —.leunbran and liichc ( lPti.’i'i have reported on the linal result in 
188 cases of intcrscapnlothoracic amputations f*»r inalip 
iiant tumors. Itefnrc ISST the mortality was 2!'. 1 <> per 
cent.; from 1887 to IPO,".. 7.M per cent, in prowl h* of the 
humerus the mortalitv was 2.7o ja*r cent.: of th< scapula. 

2.'f.80 per cent.: of the soft parts. 11.70 per cent. In ltir* 
eases the average leapth of life was :i.‘. months. Twenty- 
4 cases were livinp after more than years. In 20 cast's, 

.‘{lived more than lit years. 2 more than l'!. 1. lo. and I. Id. 

Svine's case lived 20 'cars and was afterward lo-t aiuht of. 


KINEPLA8TIC AMPUTATIONS (VANOHETTI CEC1) 



Kim. 77 Kinki-i.**. 

TIC 


//■ (iiiiliaiuo Yan^hctti. an enthusiastic medical 
jiraet it inner of KmjMili. Tuscany. wii“ the discoverer of the 
kinepla.-tic method of ampul at inp. The principles were 

clearlv formulated by him in lMid as 
the result of a remarkable series of ex 
|H'riments perlormcd on chickens. IIis 
tirsl jnihlicatioii up|N>arcd in ISPS 
(Pit. lie showed that, if the distil 
portion of a muscle or tendon lie freei 
front its insertion ami covered hv 
skin, the niu-ele retain* it* volun 
farv power of eotitraetKui. I!' form 
inp tin* )iiii*ele* ami t> itdoii* m'o 
imp* or knoll*, ami aiiaelnm.' e.>r>ls 
to till •*e. he \\a* aide to eontl'ol an 
artificial :i|>|.Ii:itu-<. lie-dde* povern- 

ilip the uiom-iiiihI* of the artilieinl 
member* i by tin- mnseiilar contrite* 
tioni. lie secur'd a more int.iimiti; 
attaeliinniit to the Isnly. Ynnphetti 
was without hospital cm meet ions ami 
laekeil the oppmtunity of npplyinp 
his prim-iples lo the lniiuiin, hut Mie- 
eeei|i">l in interestinjr < cei, of I’isa 
(Is'.mi. who ]>erforuii*>l the first 
kiueplastie ojsT.ition in I POO, Other 
jiioneer* in this field were |)c Krati- 
ceseo (lPOdi. KIpart ( l‘.t(»7 i. and Y redone i IPO* i. 

The princijial function of the stinnji in the uji|s*r extremity is (/it tnnlrol 



Pio. 78.— Method nr Exercising the Tendi 
Momchtur Motor, (CWj.j 















320 


AMPUTATIONS 


of the artificial limb. Kincplastic methods furnish ideal voluntary control of 
the artificial limb by means of living muscular motors with an intimate con¬ 
nection between the stump and the prosthetic apparatus. 



Fia. 70 .—Rndlt or a Kinkpi.ahtic Amputation or Arm. (Oci.) 


Four variations in the tntmimumion of the /tower to the artificial limb have 
been developed: 

1. Single and double plastic loop. 

2. Plastic club motor, with detached lame (De Francesco). 

3. Compound tendon loop (Yrcdcne). 

4. Klgart’s method of transforming lateral rotary movements into flexion 
and extension. 

1. Single or Double Plastio Loop (Figs. 78, 79).—These were the methods 
used by Ceci, who did not follow Vanghctti’s minute rules of isolating each 
muscle and tendon separately, but aimed to leave the muscle, etc., in as nearly a 
physiological and anatomical relationship ns possible, thus preserving their 
nutrition. The following is Ccci’s description (22). The ease was a myxo¬ 
sarcoma of the radius with glnndular involvement of the lower axilla, for which 
“a kincplastic nmputation through the lower onc-tliird of the humerus, with an 
axillary dissection, was performed (1900): 

"A. An incision, two Angers’ breadth below the fold of the elbow, was made 
through the skin and subcutaneous tissue, and the cutaneous cuff reflected to the 
junction of tho middle and upper third of the arm. 
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“B. The tendon of the biceps was carefully detached from the radiua and the 
tendon of the triceps from its insertion in the olecranon. 

“C. A circular incision was made down to the humerus, the periosteal cuff 
reflected and the bone sawn through at the inferior thin! of the arm. 

“D. The elastic constrictor was removed, all bleeding checked, the nerve trunks 
Tescctcd, the tendon of the biceps sutured to that of the triceps. In this manner 
a loop or stirrup was formed. 

“K. Three cm. from the free edge of the cutaneous cuff two lateral 8-em. incisions 
were made. The cutaneous cutT was placed over the tendinous ring and the edges 
were sutured, forming a buttonhole in the center of the tendinous loop. 

“F. Lastly, the inferior border of the cutaneous cuff was sutured in a sagittal 
direction. A muscle-tendinous loop, entirely covered with skin und subcutaucoua 
tissue, was produced. After the operation and during the subsequent dressings, the 
buttonhole was packed with gauze to keep it patent. The extensive flap of skin 
and subcutaneous tissue utrepined rapidly. With the solidifleation of the cicatrix, 
exercises of traction on the ring were commenced. The patieut little by little could 
raise heavy weights by muscular contraction, and wus able to lift two kilos.” (Fig. 78.) 

"Kim-plastic amputation through the forearm with double plastic liaip motor 

( 1 fMMl) (Fig. HO). 

“A. A circular incision was made in the inferior one-fourth of the forearm, and 
was deepened to the lsme at the level of the retracted skin; the lxinc sawn through 
and the tuberculous focus gotten rid of. 

“11. Two lateral incisions 15 cm. wen* curried down to the bone, ono over the 
radius and the other over the ulmi. 

The quadrangular flaps of skin and sulMMitiinonHs tissue wen* dissected up to 
the upper third of the forearm along with the corresponding musculotendinous flaps. 
At the mot of the latter, after baring divided the deep muscles and formed a peri¬ 
osteal euIT, the radius ami ulna wen* divided, the radial und ulnar arteries tied, 
the elastic constrictor removed, careful hemostasis made and the nerve trunks 
divided. 

“D. The dorsnl muscles of the cutaneous flap were divided into halves according 
to their tendons. The extremities of the tendons of one half were sutured to the 
tendons of the other half, so that each musculotendinous flap fonui-d a ring or stirrup, 
The same procedure wus applied to the ventral flap. The musculotendinous rings 
wen* i-oven’ll with skin in the following manner: Two 3 cm. buttonhole incisions 
were made, one in the proximal and one. in the distal. The latter was 2 cm. from 
the free edge of the flap. , The two incisions were 2 cm. apart. The two incisions 
of each flap were placed at the. same level and the cutaneous flap folded over the 
respective musculotendinous rings. The edges of the buttonhole incision, tlten the 
longitudinal edges, were united with a continuous silk auture. The inferior edges of 
each flap were turned up to the level of the sawed bone. Four drains were inserted 
at the distanees of the respective flaps to provide drainage and prevent necrosis. In 
this way the stump of the forearm was provided with two ring motors completely 
covered by skin. A rubber tulw was inserted in each ring. Cicatrisation being com¬ 
pleted in two months, traction exercises were commenced. The rings functionated as 
two motors controlled by the will, the patient opening the hand by contracting tho 
dorsal motor and closing it by contracting the ventral motor.” 


2. Plastic Club Motor with Detached Bone (De Franoesoo, 1906) (Fig. 
81).—A circular amputation of the forearm is performed and a longitudinal 
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incinion made on each aide, exposing tlic radius and ulna. A portion of both 
boncH equal to 2.5 em. (I in.) is removed. This section is made 2 cm. (4/5 in.) 



FlO. 81. —Kihrplastic Amputation or not Korearx, De Francesco Modification. (After Do Fran¬ 
ces™.) 


above the sawed cuds of the bone. The amputation wound and the lateral in¬ 
cisions arc sutured. Traction is then applied to the osseous musculotendinous 
club by moans of an apparatus depicted in Figure 82. Wien the wound is 



Flo. R2.—D* Franouco’i Splint, to Provide Traction During the Hralino Procrrr. (Dr 

France*™.) 
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Fia. 83.— Rekclt ur n« Kkamcucu'i MooincATioK. (Aftor IX? KnnmMiJ 

healed, a rubber paddisl ring is applied around flu* Wn«»l». Emm »bn« r ”'B COM,B 
paw to the artitieial limb. Voluntary flexion of the fl«l*e™ 1 M "‘ B,,,I ‘’ W trao ' 
tion on the cords; relaxation loosens the fingers ( Fig. K3j. 
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Fxo. SB.— Tbndon Loop CoiiPLwmo. 
(Aft«r Vrtdine.) 


3. Compound Tendon Loop (Vrfdine, 
1908) (Figs. 84, 85).—Vredene applied 
Vanghctti’s method in a case of prccarpal 
amputation of the hand, making use of the 
superficial and deep tendons of the forearm 
to supply the power. An anterior longi¬ 
tudinal incision is made over the flexor ten¬ 
dons of the forearm, the superficial flexors 
are divided, a loop made and their cut ends 
sutured to the anterior surface of the deep 
flexors. This tendon loop is then enveloped 
by pedicle skin flaps, the fnt surface being 
npplied against the tendons. The wounds are 
then closed as far ns possible, and at the end 
of two weeks, if the nutrition of the flaps war¬ 
rant it, the pedicles are cut. Tu Yrr'dcne’s 
case exercises were begun within a month, 
und the tendinous loop could exert a pull of 
12 pounds. An artificial hand to fit this 
stump can be constructed, in which the 
thumb and middle and index fingers arc 
flexed by means of the tendon loop and n 
metal hook. 


4. Elgart’s Method of Transforming Lateral Botary Movements into 


Flexion and Extension (Fig. Sts’).—Elgurt called attention to the possibilities 



Pk*. sa.—P mmutio Arruunm Urn bt Eloabt in Hn Kwirumc Amtutatiox. (After Elsmrt.) 




LOWER EXTREMITY 


of this procedure in a case of a conical stump (1907). Ho split the humerus 
and pried the ends apart, giving the bone stump the character of an inverted Y. 
To this broad Hat stump a compression cuff was applied. The cuff, following 
the rotary movements of the stump, transmitted the power to cords, which in 
turn transformed the rotary motion into flexion and 
extension. The operation was performed us follows: 

‘‘The conical Item* stump whs cxjioscd. The skin mid 
imisi-lcs first bring reflected upwnrd. n Uniy wedge was 
removed from the humerus and the ends pried apart for n 
distance of 30 degrees, care lieing taken to preserve the 
>nuseulo|N>riosteiil attachments. The muscles were then 
sutured over the diverging Istne ends, providing the hu¬ 
merus with new plustic condyles." 

Comment. —Kim-plastic methods <)|k-ii new fields of 
nativity and ingenuity for the surgeon. The method has 
not liecn in use long enough to lay down definite indi¬ 
cations or to state the correct ty|s- of kineplustie amputa¬ 
tion that should Is- employed. The metlKsls which are 
useful in the upper extremitii-s an- of little value in the 
lower. Theoretically, this would seem the best type of 
amputation to use in children where the jsissihility of a 
conical stump may arisi ; ami if a conical stump Is- already 
present, it is the la-st method <>f treating it. Minnie states 

that kirn-plastic amputations “have lost much of their do- _ _ 

si rain lit, v since (nrnes dcvi-cd hi* artificial arms. It. is or this Tons. Iiimniru- 

coiitrn-iudicatcd in traumatic eases, in cases with poor Intinn of the groat ton at 

circulation mid those of doubtful asepsis. (\-ei does not. ni'-u*Uir«--iihslangral 

follow Vanghetti's minute rules for the isolation of ten- pluniiir Hk|i. " (Knrshrut 

dons and muscles, but, on the contrary, leaves the miiscli-s Op.) Disnriirulai.ion of 

and tendons as fur as possible in their physiological and ttii-tnid-llr-lm-at lh» me- 

iiliiitomieal relations, providing for them the best possible ""ui'J-^dorMT racket 1 

nutrition. For this reason lie employs the muscles and liisnrtiruliition of Uia 

tendons in their ensemble, flexors in one group, and ex- hill-- i-s- »t tfa- mctslar- 

tensors in another, isolating only when the museli-K an- of rio nilipTsnUraap^fiv 

large dimensions, us the biceps, triceps und brachial is raficuf Up.) 

anticus. 



LOWES EXTREMITY 

AMPUTATION B OF TONS 

Anatomical Points. —The weight of the laxly is transmitted to the foot 
through the heel and the heads of the metatarsals. The fart that the first meta¬ 
tarsal receives most of this weight makes it important to preserve thin structure. 
Weight-bearing being the main function of a lower extremity stump, the cica¬ 
trix must he so placed that it will he protected from all pressure. In disarticu- 
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lation at the metatarsophalangeal joint the relatively large size of the head of 
the first metatarsal should be kept in mind and ample provision made for its 
covering. 

General Considerations.—A disarticulation at the metatarsophalangeal joint 
is to Ito preferred to a partial amputation. The short, stump left after the 
partial amputation is often useless, and if contraction takes place, we have a 
troublesome cocked-up stum]), which will lie ruhlied by the shoe. 

These reasons make it advisable to perform a disarticidatiou rather than a partial 
amputation in the It outer toes. Portions of the first and second toes should be 
saved: tho great toe to preserve the strength of the bull of the foot; the second toe to 
prevent tho outward deflexion of the great toe which might otherwise result in a 
hallux valgus. 



Methods.—For the phalanges and intnrpliulangcal joints the best methods 
are tho single plnntnr flap and tho ohliquo circular. 

Disarticulation at the Metatarso¬ 
phalangeal Joint of the Second, 
Third, Fourth, and Fifth Toes (Fig. 
87).—Tho disarticulation is best 
performed by moauR of the racket 
incision. Tho handle of the racket 
is placed over tho middle of tho 
dorsum of tho pliuluux nnd meta¬ 
carpus. When this method is em¬ 
ployed for the great and little toes, 
where tho cicatrix is subjected to 
lateral pressure, the bundle of the 
racket is placed more toward the 
middle line of the foot. The in¬ 
terim- and extemoplnntar flaps of 
Farubouf are also designed to pro¬ 
tect tho scar from pressure. Fur the second, third and fourth toes the ordi¬ 
nary racket method, with the handle of the racket over the middle of the 
dorsum of the phalanx and metacarpus, is employed. The handle should be 
careied down beyond the level of tlic web before the circular incision is cut, 
as otherwise difficulty will bo experienced in making the flaps moot. 

TKOHNIC. —Locate the joint line and indicate the racket incision ABODE. 
Grasp tho too between the thumb nnd forefinger; flex strongly. Make the 
central dorsal incision AB. This lies over the extensor tendon and extends 
from above the joint line to a level below the free edge of the web. 
Deepen tho circular incision BODE to the bone, dorsiflex the toe, and complete 
tho disurticulution from the plnntnr aspect. Preserve the glenoid ligament in 
the stump, avoid injuring the transverse metatarsal ligaments, attend to the 
hemostasis, unite the opposing tendons, and close the wound with interrupted 


Fia. 88.—DiMimcutATioH or th* Ghkat To« 
it Intxrnoplantar Flap. (Farabeuf Op.) 
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silkworm-gut sutures. In the littlo toe the handle of the racket is placed more 
internally, so that the scar will be protected from pressure; or Farabeufa ex* 
ternoplantar flap may be employed. In this method the head of the metAtarsal 
is covered by u flap obtained largely from the external surface and 
partly from the plantnr, the flap being folded over the head of the 
bone. The resnltiiifr cicatrix lies deep in the web between the fourth 
and fifth toes, and in this situation is well protected from lateral and terminal 
pressures. 

Disarticulation of the Great Toe at the Interphalangeal Joint.—This opera¬ 
tion is performed by means of a single palmar flap and eom’s|vinds to the 
analogous procedure in the lingers. 

TECHNIC.- -laK'ute the joint line and mark out the incision AHC'DK. A HO 
cresses the interphalangeal joint at right angles. Flex the toe and hold it with 
tho thumb and forefinger. Dccjhmi the incision A HO and enter the joint, 
divide the lateral and glenoid ligaments, and turn the knife blade toward the 
tip of the too, hugging the plantar surface of the phalanx. The result is a 
S4|iiure-shu]K‘d flap. Suture the uprising tendons or provide new insertions for 
them; close the wound with interrupted silkworm-gut sutures. The resulting 
transverse cicatrix lies alsive the head of the Urnc. 

Disarticulation of the Great Toe at the Metatarsophalangeal Joint (Figs. 
S7, Ns (.- -There are several o|iorationa for disarticulation of this joint, the two 
best lining the racket and the intcruophiutar flap ( Fnrulamf). 

RACKET METHOD. Disarticulation of the great Dm- by the racket method 
differs only from the ordinary racket operation already dexcrilied by the fact 
that the handle of the racket, instead of l»eing placed over the middle of tho 
dorsum of the phalanx and metatarsal, is placed more toward the middle linn of 
the foot. In this way the resulting cicatrix is protected from lateral pressure. 
The glenoid ligament and the sesamoid lames are retained. 

INTEHNOPLANTAR KEAI* (KAKAHKCK).- -The head of the first metatarsal 
is covered by a flap tuken from the internal and plantar asjieets of the toe, tlm 
resulting cicatrix lying deep in the web between the first and second toes. In 
this situation it is protected from lateral and terminul pressure. The sumo 
principle is applied in amputations of the thumb, little linger. hikI little 
toe. In performing this njierutinn the relatively large size, of the head 
of the metatursal must lie kept in mind and the incision started above 
the joint line. 

TECHNIC. —For descriptive purposes consider the toe us having 4 sur¬ 
faces: dorsnl, internal, plantar, and external. I/x-utc the joint line, mark out 
the incision AHC'D. The point A is slightly below the dorsum of the joint lino 
and just internal to the tendon of the’extensor proprius hullueis; the point H is 
close to the head of the first phalanx and represents the junction of the internal 
and dorsal surfaces; the {mint O the junction of the plantar and internal sur¬ 
faces; the point D the external extremities of the. digitoplantar fold. Grasp 
the flexed toe between the forefinger and thumb. Carry the lightly curved in- 
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oiaion AB down the toe until the level of the neck of the phalanx is reached; 
then curve it over the inner surface BC until the plantar surface is attained 
(C). Dorsiflex the toe and carry the incision (CD) obliquely upward to the 
web; plantiflex the toe, drawing it away from the second toe; join the points 
DA. The incision is carried directly down to the bone and the extensor tendon 
is cut below the level of the joint. Dissect back the internal flap (AIl(') to the 
joint lino. Detach the glenoid ligament from the bnBe 
of the phulunx, leaving it and the sesamoid hone in tho 
stump. Divide the lateral ligaments and complete the 
disarticulation. Attend to the hemostasis. Suture the 
opposing tendonB and close the wound with interrupted 
silkworm-gut sutures. 

Amputation of the Great Toe with Part or All of Its 

Metatarsal Bone (Fig. 8!)).—A partial amputation 
through the metatarsal is preferable, especially if the 
attachment of the peroneus longus tendon can be 
saved. The amputation U best performed by the 
racket method. The handle of the racket is not placed 
over the middle of the dorsum of the metatarsal, but 
over tho dorso-externnl aspect. In this way lateral 
pressure on the scar is avoided. If difficulty is ex¬ 
perienced in disarticulating the base from the internal 
cuneiform, the upper end of the handle of the rncket 
is curved inward from the* dorsum of the foot. Tho 
circular portion of the rncket crosses the plantar aspect 
_ „ _ at the level of the web, with the distul end of the han- 

or na Obmat and Lima die at the joint line and the upper end over the internal 
onneifom, W. 

Amputations of the Outer Four Toes with Their 
lfr frtaiiala (Fig. 80).—In amputation of the second, third, nnd fourth toes, 
with their corresponding metatarsals, the handle of the racket is placed over the 
middle of the dorsal aspect of the Ixiue. In the little toe the upper end of the 
raoket is curved externally from the donum toward the sole. 

Disartioulation of All Toes. —Metatarsophalangeal disarticulation by means 
of equal rectangular flaps (Fig. 00) is to be preferred when possible. Dorsi- 
flex the toes and make 5 separate circular incisions around the entaneous 
bases. On the plantar aspect the incision falls in the digitoplontar crease and 
when completed the incisions unite in the web. Two dorsilateral incisions are 
mado over the metatarsal of the fint and fifth toes, producing 2 equal rectangu¬ 
lar flaps. With the foot at a right angle, dissect the soft parts back to 
the joint line and make a high division of the extensor tendons. Secure 
the lateral ligament and the capsule, then the flexor tendons. Unite the flexor 
and extensor tendons and close the wound with interrupted silkworm-gut 
sutures. 
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AMPUTATION B THBOUQH THE FOOT 

The anterior portion of the foot is limul and flat; the posterior, high and 
narrow. In all amputations of the f«H>t the incision is so planned-that tho 
cicatrix doea not fall on the sole. In the broad anterior 
portion of the foot n long plantar and a short dorsal flap 
•are used: while in the narrow posterior portion the 
stirrup, racket, and internal flaps are employed. Every 
effort should be made to save as much of the foot as jhw- 
siblc. and care taken to avoid disturbing the relationship 
of the intertarsal joints. In the treatment of amputa¬ 
tions of the foot the pull exercised bv the teudo Achillia 
must 1 h* taken into account and measures instituted to 
prevent the stump assuming the ntptiuniis [mailion. 

Amputation Timonm tiik Mktatahhih 

History. According to Kahricius llildanus. this 
ojteration ( l’’ig. ! *I > was known to the ancients. It was 

performed by Sharp, of Lon¬ 
don, in 1711 (Knrulietifl, 

then by Turner, of Yar¬ 
mouth. in 177*. 

Indicationi. ’Die operu- 
lioti is to Ik* preferred to dis 
articulation through the tar¬ 
sometatarsal joint, as the in¬ 
sertions of the chief muscles of the foot are returned 
(tibialis jwisticus. peroneus loiigu*. tibialis antirus, 
perotieus brevis and tertian i, and movement in all 
directions is ]sissible. It is indicated in eases of in¬ 
jury involving the bases of the toes and in gangrene 
following frost bite, etc. 

Methods.- -In the typical o|icrut.inn a long plantar 
and a short dorsal flnp are used. In the atypical 
eases the covering is obtained from any available 
skin. The operation may Is* performed by the 
obliipip method, in which ease the lower end of the 
ellipse is taken from the sole. 

TECHNIC.— -Indicate the level of the saw line ^£4 
Murk out the long jiluntar flap ATW'DE. The point 
A is just behind the saw line on the mbilateral as¬ 
pect of the inner side of the foot. Tho point Ti indicates the 1 level of the 

crease between the sole and the great toe, E the crease between the Sole and 

is A 



Fid. 91. —Amfutatiok 
Tbrovub the Metatah- 
uia Donat view. (Sharp 
Op.) 
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the little toe. The incision All runs vertically downward, then crosses the sole 
BCD behind and parallel to the wob to the point D, then up to E just above 
the saw line. The dorsal incision AFB is parallel to the plantar and 2 to 3 cm. 
above it. Extend the foot strongly, deepen the dorsal incision, cut the extensor 
tendons, and dissect up the flap for a short distance above the saw line. Retract 
the soft parts, divide the bones, bend the forepart of the foot sharply so that the 
cut ends of the bones protrude, then proceed to remove the bone from the flap, 
always hugging the bones nnd cutting against them, until the plantar flap iB free. 
By cutting from above dowuwunl, nnd hugging the bone, less damage is done 
to the flap than in cutting the flap from below upward. 

Trout the individual bones by the uperiosteal method and suture the op¬ 
posing tendons over them. Close the wound with interrupted silkworm-gut 
Buturcs. The resulting cicutrix lies on the dorsum a short distance ubove the 
divided bones. 

TARHOMKTATAKHAr. AmI'UTATIONB 

History. —According to Asliurst, the North Amcrieun Indians practiced this 
operation as a means of preventing their prisoners from escaping. The first 
recorded amputation was performed by Hey, of heeds (1709). The first pure 
disarticulution. wus practiced bv I.isfrnne in 181!*. Skey’s modification was 
introduced at u somewhat luter date. 

Anatomical Points. —The tarsometatarsal joint forms an irregular line. 
The base of the second metatarsal is locked l*etwcen the first nnd third cunei¬ 
forms nnd is further secured laterally to the internal cuneiform by a strong 
interosseous ligament. The prominence of the base of the fifth mctatarsnl in¬ 
dicates the cxtornul extremity of the joint; the junction of the internal cunei¬ 
form and the motntarsus of the great, toe indicutes the external extremity. If 
the parts are swollen, nnd the latter cannot l*c palpated, the joint will lie found 
to lie midway between the internal malleolus nnd the metatarsopbalaugeal joint. 

Indications. —This operation is inferior to an nmputntion through the 
metatarsus. In the Intter the heads of the metatarsals urc sawed, and with 
them the bony insertions of the chief muscles of the foot (tibialis anticus, posti¬ 
cus, peroueus, tertius, brevis, nnd Iougus). In many cases an atypical dis¬ 
articulation, in which some portion or portions of the mctntnrsnls can be pre¬ 
served, is to be preferred to the typical operation. The clnssical amputation is 
indicated in frost bite, crushes of tho forefoot in which the sole is healthy, and 
in limited diseases. On account of the relationships of the synovial sacs, thia 
operation should not be employed in diseases involving the synovial membrane. 

Methods. —These arc Eisfr one’s, Tley’s, nnd Skey’s. T.isfrnnc’s method is 
a pure disarticulation through all the joints. Key’s method is a disarticulation 
through the outer 4 joints, with the removal of the projecting portions of the 
internal cuneiform. Skcy’s method is n disarticulation through the outer 3, 
and through the inner with a division of the base of tho second metatarsus. 
These methods-are carried out by a short dorsul and a long plantar flap. 
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Lfefnno’B Operation (Fiji#. 02, 03).—“The secret of facility in the opera¬ 
tion lies in hitting the line of the articulation." Tliia is heat, done by finding 
the joint of the first and fifth nictataraala, the remaining jointa forming a 
convex line between these 2 with a recess for the bead of the second metatarsal, 
the base of which projects upward *to in. Cirasp the fore part of the foot 
with the left hand, place the forefinger and thumb on the bases of the meta 
taraals of the little and great toes. l.«vatc the joint line and cut firmly across 
the dorsum of the foot (ARC) to the lame. The incision is slightly convex 



FlO. 02.—DlBARTirrijATlON AT T1IF. TaRIWIIIBTA* 
tahbai* Joint. Durml virw. 



Fio. ya. • -l>mA!inrtj|.ATi«m at mr. Tamo- 

HKTATAHHAl. JulNT. IMttlltNT VMJW. 


forward and a little anterior to the joint line. Ihm allowuncc is made for the 
difference in the thicknesses of the inner and outer l>ordcrs of the foot. Provo 
the position of the joint Hue by opening tin- first and fifth tarsometatarsal 
joints. Flex tho foot strongly and mark out the long plantar flap (Al)KF). 
This flap extends forward from the extremities of the dor.-al incision along tho 
borders of the foot, crossing the sole over the heads of the metatarsuls. Put the 
dorsal ligaments on the stretch and, by strongly depressing the foot,.complete 
the disarticulation. With a short, strong knife o|s*n the 3 outer joints, then 
the joint between the first metatarsul nnd the internal cuneiform, and, lastly, 
free the head of the second metatarsal. This is best accomplished by inserting 
the point between the first 2 metatarsals and moving it backward and forward 
until the lateral ligament is divided. Repeat this pr.K-e.lnre between the second 
and third metatarsals, and then open the joint between the second metatarsal 
and the middle cuneiform. Put the soft parts, attached to the plantar surface 
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of die metatarsal, on the stretch by pointing the toes backward toward the heel 
and palling the heads of the metatarsals forward. The tense soft parts are 
detached by short strokes of the scalpel directed against the bones. Carried 
oat in this way, the plantar flap can be cut with a minimum amount of damage 
to tissues and to circulation. Ligate the dorsalis pedis, the two plantar arteries 
with their branches. Suture the opposing tendons over the tarsus, insert small 
rnbber tube drains at the extremities of the wound, bring the flaps together, and 
close the wound accurately with silkworm-gut sutures. Place the foot in a 
right-angle splint, flex the knee, and elevate the whole limb on a pillow. The 
resulting cicatrix is dorsal, and the scar will bo protected from pressure owing 
to the retraction of the skin over the instep. 

Say’s Operation.—To avoid tho difficulties of disarticulating the head of 
the second metatarsal, Iloy sawed off tho projecting portion of tho internal 
cuneiform. Ho employed a short dorsal flap to expose the articulation, severed 
the connection of the outer 4 joints, and sawed through the internal cuneiform, 
the amputation being completed by dissecting the bones from tho plantar flap. 

Bkey’s Operation.—Skey attempted to solve the same problem by dividing 
the base of the second metatarsus. 

Comment.—Many surgeons prefer to cut the pluntar flap before any attempt 
is made to disarticulate (Duval’s method). The use of a dorsal flap is to be avoided, 
as the cicatrix will be over the edge of the sawn bone and subjected to the friction 
of the shoes. Estes, of Dethlchcm, who has had unrivaled experience in traumatic 
cases, oonsidcip Hep's operation superior to Lisfranc’s. 

Difficulties.— (1) Mistakes in the location of tho joint line. (2) Insufficient 
sovering for the inner aspect of tho internal cuneiform. (3) Difficulty in disar- 
liculating the head of the second metatursul. (4) Scoring of the pluutur flap. 

After-treatment.—As soon as tho wound is healed, institute a course of 
massage, early movements, and woight-bcuring exorcises. Early functional uso 
is to be encouraged, and the patient made to walk in au ordinary shoe, the foro 
part, of whioh is filled with lamb’s wool. 


Disabticulation at the Mediotabsai. Joint 

This operation (Figs. 94, 95), which is associated with Chopart’s name,, 
was performed in 1791. It consists of tho disarticulation between the astraga¬ 
lus and os ealcis, posteriorly; and tho scaphoid and cuboid, anteriorly. The 
method of operating is similar to LiBfrano’B, a long plantar flap being used to 
cover the stump. 

Anatomioal Points.—Internally the joint line lies immediately behind the 
tuberosity of the scaphoid; externally midway between the tip of the external 
malleolus and tjie base of the fifth metatarsal. 

Teehnio.—The steps of this operation are similar to Lisfrano’s. Locate 
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the joint lino; place the thumb and foreliugcr of the left hand on the extremities 
of the joint line. Mark out the slight^’ convex dorsal incision ABC. A dorsal 
flap should not be cut, as the scar would lie over the bone. The plantar flap 
ADEF runs along each side of the foot, and then crosses the sole a littlo beyond 
the middle of the metatarsal lames. The greater 
depth of the inner side of the foot necessitates a 
slightly longer incision on the internal side. 

Deepen the dorsal incision ABC to the lame, tin' 
tendons being divided with the foot at right angles. 

Strongly depress the dorsum of the foot, enter the 
astragaloseaphoid joint, then the calcaneocuboid. 

At the outer ends of the joint, which is concave 
anteriorly, the knife mnst be carried forward to¬ 
ward the toes. Continue the depression of the 
foot; cut the tense inferior calcaucoxcuphnid and 
the calcnuonculmid ligaments. Complete the dis¬ 
articulation hv sever¬ 
ing the plantar flap. 

With the foot, at right 
angles, suture 1 the ex¬ 
tensor tendons to the 
dorsal periosteum. If 
necessary, complete 
the operation by di¬ 
viding tlm t c n d o 
Aehillis. The plan¬ 
tar flap is accurately sutured to the dorsal incision 
with silkworm-gut, and the angle’s of the wound 
drained. The stump is placed in a right,-angle 
splint, the knee slightly flexed, and the whole ele¬ 
vated on a pillow. 

After-treatment. —Massage movements an4 

weight-bearing exercises ns soon as the wound is 

healed. Encourage the patient to walk on the flat 

Fta. fl&—DtsAsncuumoa at the foot. Use an ordinary boot with a light 

™ Mip tasaa l -fa 11 ". Don«i steel in the sole, and stuffing. 

(vooptn up.) 


TUSH. Of 
SCAPHOID 




Fid, W.—DlAAHTlrOLATIOH AT 
thr Miutanjmi. Joint. Plantar 

view. (('hripnrt Op.) 


Comment. —The classical operation of Chopart involves the disarticulation of 
the midtanal joint, but it is not necessary to adhere rigidly to this. The bonea may 
be sawn through above or below the joint, according to circumstances. The prac¬ 
tical value of Chopart’s operation has been disputed on the following grounds: 

1. The tendo Aehillis, being unopposed by the extensor muscles, draws up the 
bed and forces the scar downward when it is subjected to pressure. 

8. The body weight is transmitted through the astragalus td the heads of tht 
metatarsal bonea. By removing the anterior portion of the foot? the-astragalus Is 
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deprived of this resistance and tends to be thrust forward beneath the tibia against 
the cicatrix. 

8. "Owing to the arrangements of the synovial membrane, it is unsuitable in 
tuberculous disease which has spread as far as the scaphoid.” 

The first and second of these objections con be met by suturing the extensor 
tendons into the dorsal periosteum. Tenotomy of the tendo Achillis is performed 
with the object of relieving the strain on the newly inserted extensor tendons. With¬ 
out the re-insertion of the tendons, this tenotomy is only of temporary value. 

. The Edinburgh School strongly advocates this operation, and considers that if 
the extensor tendons are reinserted, and careful ufter-treutineut curried out, Chopart’s 
operation yields excellent and pcmiuncnt results. Kan's of IJctldchem confirms this 
opinion, and in his hands Chopurt’s amputation has provided useful and satisfactory 
stumps. 

SlJn ASTRAGAT.OI D I JlHAUTICUI.ATION 

In this operation (Figs. DC, 97) all the lames of the foot arc removed except 
the astragalus. 

History. —According to Velpeau, subastragnloid disarticulation was pro- 



xuan.or bwmet 

Flo. 00 .—Sobastoaoaloid Dihamticulation. Kxtcrnnl view. (Fnrnbruf Op.) 

posed by Logncrollcs. The elder Textor (1841) performed the first operation, 
Malgaine followed in 184. r >, Semon in 1848. Farabcuf developed his method 
in 1871. 

Methods. —Tho two host methods are the internal plantar flap of Farabeuf 
and the external racket of Kochcr. 

Internal Plantar Flap (Farabeuf). —Farabeufs operation te to be pre¬ 
ferred, if tho conditions of the soft parts warrant its employment. Although 
apparently complicated, the disarticulation can be performed with ease and 
rapidity. We have no hesitation in saying that in the cadaver it is technically 
much easier to perform than any of the other methods. Koeher’s external 
racket has a simple incision and conserves the soft parts, but the actual dis¬ 
articulation is moro difficult than Farabeufs. Bavcr, of Germany, and 
J. Hutchinson, Jr., arc strong advocates of subastragnloid disarticulation. 
Hutchinson claims it has the following advantages over Svme’s amputation: 
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The stump is 10 cm. (4 in.) longer, uml luis a broader bnse support with a 
thicker pad at the cud; a better arterial supply subjected to less risk of damage 
during the operation; and the artificial foot can be more satisfactorily fitted. 

TECHNIC. Locate the external malleolus, the tuberosity of the liflli meta¬ 
tarsal, the joint lietween the cuneiform and the scaphoid, the tendon of the 
extensor proprius hullucis, the external tulwrosity of the os ealeis, and the onto'.' 
border of the tendo Achillis, when 1 it is inserted into the os ealeis. The incision 
AIU'DEK commences at. the junction of the external lmrder of the tendo 
Achillis with the os ealeis A. runs horizon tally forward a thumb's breadth 
below the external malleolus to the level of the tnlierosity of the fifth metatarsal 
II, then curves sharply inward, passing over the dor¬ 
sum just in front of the scnpliocunciform joints to 
the tendon of the extensor proprius hullucis t\ It 
then descends on tin inner side of the fisit to the cen¬ 
ter of the sole 1). From II it slopes backward to a 
{mint slightly l>chiud the base of the fifth metatarsal 
K. From here it pusses horizontally buck ward just 
ultovc the outer lmrder of the sole to the externnl 
tuberosity of the os ealeis F. then upward to the start 
of the incision A. Seize the front of the bsit with 
the left hand, depress it. and rotate inward. Com¬ 
mence the* incision o\cr the course of the tendon of 
the extensor proprius hullucis at a |*unt. just in front 
of the Hcuphuounciform joint C, carry it down to the 
bone and outward . r > cm. (J in. 1 toward the base of 
the fifth metatarsal to tin* jsiint U. then backward a 
thumb's breadth ladow the external malleolus to the 
junction of the outer lmrder of the tendo Achillis with 
the os ealeis A. Raise the foot, rotate outward. Fi«.ti7.—SiiB»sriM«i»rs>i»Dia- 

a h 111 i-1. a ti on . linn tar 

deepen the incision C'D, and continue over the inner u.». rKiinilasif op.) 
border of the foot just in front of the joint between 

the internal cuneiform mid the first metatarsal to the center of the ttolc I). 
From 1) extend tlic incision outward to the point E, behind the base of the 
fifth metatarsal, where it turns backward to the external tuberosity of the tM 
ealeis F. The incision which is parallel to the side finally turns upward to the 
point A. The incision is doojiencd to the bone throughout. Divide tho tendons 
and raise the short upper and outer flap ARC until the head of tho astragalus 
is exposed; render the head prominent and enter the. ustragnloacaphoid joint. 
Divide the interosseous ligament between the nstragalus and os ealeis, the re¬ 
maining calcanco-astrugaloid ligaments, and the tendo Achillis just above its 
insertion. 

Tho amputation is now completed by shelling out the os ealeis from the 
internal flap. The irregularities of the internal surface of tho os ealeis make 
this the most difficult part of the operation, and great care must be exercised to 
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•void injuring tbe nerves and vessels in the flap. This danger is best overcome 
by w«ng the point of a very short resection knife and directing it against the 
hone, not toward the flap. Ligate the dorsalis -pedis -and the 2 plantar arteries, 
shorten the nerves, secure and suture the opposing tendons. Bring the flap to¬ 
gether over the head of the astragalus and suture with silkworm-gut. Drainage 
is best attained by a stab wound in the posterior aspect of the stump. If the 
incision-be carried too obliquely backward, a portion of the head will have to 
he 1 removed* The bandages should be. applied so that a moderately firm pres¬ 
sure will be exerted over the end of the stump. Flex the knee and elevate the 
limb on a pillow. 

Xooher'i External Backet.—The following description is taken from 
Kooher (64): 

“A racket-shaped incision is made, the handle being placed horizontally, imme¬ 
diately behind and below the tip of the external malleolus and the circular incision 
carried round the foot at the level of Chopart’s joint. The incision is somewhat 
similar to that of Perrin and Chauvcl, and is closely allied to Fnraboufs internal 
plantar flap. Tho joint between the astragalus and scaphoid is opened from the dorsum 
without opening the calcaneocuboid joint. A narrow knife is then passed backward 
and slightly upward beneath the head of tho astragalus so as to divide the strong in¬ 
terosseous ligaments between it nnd the os calcis. The soft parts arc then dissected 
from tho os calcis, first from the upper surface, then from its outer nnd under 
surfaces, and lastly from its inner nnd posterior surfaces. The greatest difficulty is 
met with at. the inner side in clearing the projecting sustentneulum tali. If the 
soft parts are insufficient, the projecting hend of the os calc : s may be sawed off. The 
astragalus fits well into the heel cap. Tho stump bears weight excellently.” 

DMABTICJULATION AT THE ANKLE JOINT 

History.—Tho circular method of disarticulation was first performed by 
Brasdor (1774), and later modified bv Sabatier, Yolpenu, and Gunther. J. 
Bell (1805) UBcd an anterior flap; Kluge, employing n similar tlnp, sawed off 
the malleoli. Double lateral flaps were used by Bossi and Blnndin; antcro-in- 
ternal flaps by .Tobert and faring; internal flaps by Soupart, Sedillot, and 
Guerin; external flapB by Bandina and Soupart. Syme performed his' heel flap 
operation in 1842, Pirogoff his osteoplastic in 1852, A. Moschcowitx his osteo-, 
plastic in 1904. 

Sturgioal Anatomy. —The joint is represented by a transverse line crossing 
the front of the leg about 1.3 cm. (V> in.) above tho tip of the internal mal¬ 
leolus. The external malleolus descends 2 cm. (4/5 in.) below, and is 1.3 
cm. (% in.) posterior to the internal malleolus. The skin of the heel flap is 
nourished by the external calcaneal branches of the posterior peroneal and by 
the internal calcaneal of the external plantar. 

Xsthods.—Pirogoffs osteoplastic, Syme’a heel flap, Moechoowitx’s osteo- 
.. plastic modifications of Svme’s, Farabenf’s large internal flap. 

- .provided conditions are suitable, PirogofTa operation yields the most aep- 



Fio. 98. —Ostboplastic Duamticcution of t*» Foot. (Fingoff Op.) 



99k—P imooovT’* Aupttatiok. The uUa Jotat bee been opcoed nd the ecetioa oi tht 
oe eeleU begun. (Sdntelei). 
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vicoable stump. Moscbcowitz’s method is superior to the methods of Syme and 
Farabeuf. 


PirogoFs Osteoplastic Amputation (1852) (Figs. 08, 99, 100).—This is an 
ostcoplustic uniputatiou at the ankle joint, by means of a liccl flap in which the pos¬ 
terior portion of the oh calcis in retained and applied to the sawn surface of the tibia 
and fibula. Pirogoff’s operation was the first osteoplastic amputation. Contrary to 
what most writers have cluimcd, 1’irogoif attached only a secondary importance to 
the osteoplastic feature, his main endeavor being to devise a procedure which would 

overcome the difficulties encountered in dissecting out 
the os calcis. Tho Pirogoff stump is superior to 
Symu’s. It is longer, permits of nil early functional 
use, Huh little, or no tendency to atrophy, is not pain¬ 
ful, und as tho origin and insertion of the gastroc¬ 
nemius uro both intact, the combined movements of 
the knee and tinkle make running und other exercises 
possible. It is not difficult to fit with an artificial foot. 
Wo have used an ordinary walking shoe with a sling 
strap and found it perfectly satisfactory. It has been 
urged against this o|icrutiou that it is difficult to per¬ 
form; that it is unsuitable in diseased conditions; that 
the os calcis sometimes fails to unite, and tliut necrosis 
is apt to occur. 

TECHX10. -As preliminary to the operation a 
tenotomy of the teudn Achillis is made. Jxtcate 
the joint line, hold the foot at right angles to the 
leg, and outline the stirrup incision A IK'LIE. Tho 
incision commences at the tip of the external mal¬ 
leolus A, ] lasses downward and directly across tho 



Fio. MX).— Stomp After a Piro- 
oorr Amputation. Nota firm 
union and lack of kono atrophy. 


sole to n point 1.3 cm. (!- in. ) lielow the internal malleolus ('. This incision is 
carried down to tho bone. Tho points A und 0 urc then joined by a transverso 
cut across tho front of tho ankle AIM*. These 2 incisions are at right angles to 
each other. Tho dorsal flap AB(\ with the severed extensor tendons, is re¬ 
tracted upward and tho capsule of the aukle joint divided. Extend the foot and 
divide tho lateral ligaments. Avoid injuring tho posterior tibial artery. Cut 
tho posterior ligament of tho ankle joint at its insertion into tho astragalus. 
Ixxsate tho astragnloid nrticular surface, saw through the os calcis immediately 
behind this joint, and remove tho foot. Tho direction of the saw correspond) 
to tho stump incision. .Retract both flaps upward and expose tho tibia and 
fibula to a level above tho articular surface of tho tibia, apply the saw, divide 
tho bones ut right unglcs. I.igntc the tibialis, anterior peroneal, and the malle- 
olars. firing tho sawn surfuce in accurate apposition and suture. Apply a 
terminal pressure dressing and a posterior splint. Flex the knee and place the 
limb on n pillow. 

after-treatment.—E arly functional use is to be encouraged; an ordi¬ 
nary shoe with a sling strap can be worn. 
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MODIFICATION OF PIROOOFF'8 AMPUTATION. In order to prevent the 
tilting of the os culeis. Gunther. Sedillot. Seliedo, and Yolkinann sawed the.os 
ealcis obliquely; V. Bruns. Brems. Rusk. Pusquicr. and la>fort sawed it hori¬ 
zontally—V. Bruns und Bockcl in a furvol dinvtiou; Tower and v. Kiselsberg 
made sagittal section: (Juiin- 
bv, a vertical section, which In* 
placed between the retained 
malleoli. The advocates of 
the horizontal section claim 
that the skin of the side liears 
pressure better than the thin 
skin of the heel. All these 
methods have the disadvan¬ 
tage that n portion of the sear 
lies on the under surface of 
the foot. The original Pirn- 
goff ojieration is superior to 
these modifications lavanse tin* scar is free from pressure, the skin of the heel 
bears weight readily and soon lieomues as thick as that of the sole. The tidier- 

ositv of the os ealcis, having a separate ..liter, is not, so often 

affected with tnliercnhms disease; it also freipienlly escapes in traumatic crushes 
of the front of the foot. Knclicr and llier adhere to the original Pirogoff n« 
being superior to the modifications. We hold the same lielief. Figures Ittl nud 
102 show some of the modifications that have ls*en pro|sisei|. 

Syme’s Heel Flap Amputation (IN42) ( Fig. The tibia and iilaihi 

are divided just alsive the 
bases of the malleoli ami tbo 
flap is obtained from the in¬ 
tegument of the heel. TIlO 
stump liears weight well, and 
the jsirtions of the Uino 
likely to In* infected in the 
disease are removed. 

TKCl l \ l C. I .oente tbo 

joint line, liold the foot at 
right ancles, and trace the 
stirrup incision IW'DK. 
Place the left hand liehind 
the heel, with the thumb mid 
forefinger at the points A and A is the tip of the external inalhsdiiH. f • tbo 
point exactly opposite—not the internal inalleolus. but a point considerably 
belftw and behind it. With a short strong knife cut down to the bone, across 
the sole and join the 2 points A and (\ The plane of the incision A EDO 
is vertical, or if the heel be prominent it slopes slightly backward. Ex- 



Paaquier4e Fort modification of PiroKoff'a amputation. 
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tend the foot and join the extremities of the stirrup A and C by an incision 
ABO running straight across the front of the ankle. Dissect up the pos¬ 
terior flap from the os calcis, keeping the edge of the knife close to the bone 
until the posterior border of tho calcaneum is freed. Open the ankle joint 
from the front, divide the lntcrul ligaments extending between the malleoli and 
astragalus, and complete the removal of the foot by severing the tendo Achillis. 
Retract the flaps upward and free the tissue to the saw line X. AVhcn cutting 
behind the tibia, care must be exercised to prevent tho wounding of the pos¬ 
terior tibial vessels. The saw 
is applied at the base of the 
external malleolus; the plane 
of section being made at 
right angles to the long axis 
of the limb and a thin slice 
of the'tibia removed. Ligate 
tho tibinl, peroneal, and mal¬ 
leolar vessels and secure the 
opposing tendons. Bring tho 
cut-shaped heel flap over the 
sawn end of the. bone and 
unite with interrupted silk¬ 
worm-gut sutures. Drain by 
stab wound in the heel flap. Apply a terminal compression dressing and 
bandage, placo the limb in u posterior gutter splint, and elevate the whole 
on a pillow. 

AFTER-TREATMENT. --As soon ns tho wound is healed, begin massage, mus¬ 
cular movements, and weight-bearing exorcises, encouraging early functional 
use. 
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Comment. —Commencing the internal incision at the interior malleolus Tenders 
the flap unsymmetricnl, unduly long and increases the difficulty and dangers of the 
dissection. Sloughing of the flap from scoring and wounding of the blood supply and 
collection of blood and serum in tho cup-shaped heel flap may occur. 

Xosehoowits’t Osteoplastic Amputation at the Ankle Joint (Figs. 104, 
105).— This is an osteoplastic modification of Syme’s amputation at tho ankle 
joint The following is Moschcowitz’s description (65): 

At the very outset I would state that in the following remarks I shall not discuss 
those amputations in which a portion of the os calcis or astragalus can be preserved. 
No one who has had any experience with the Pirogoff amputation or with any one 
of its numerous modifications will,, or can, deny that the ultimate results are simply 
ideal and, to my mind at least, there esn be no discussion or improvement when an 
amputation of this nature can be performed. This operation, therefore, should be 
the operation of choice in all those cases in which the disease or trauma, for which 
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the amputation is performed, lies distally to the tibio tarsal articulation, provided 
always, of course, that the os cnlci* is healthy mid that then' is sufficient integument 
to cover the stump. There occur, however, a nuinlicr of eases in which the provisions 
above stated do nut exist, and recourse must he had either to an amputation higher 
up on the log. or, in a few rarer instances, to the so-called Syme’s amputation. It is 



Fia. 104. —Method or Thkatixo the Honk in Moschcowitx Osteoplastic Amputation or Ankle. 


particularly of this latter class that 1 wisli to H|toak, as 1 Itclicve I have devised a 
method which, while preserving all the good fluidities of the Synie method, excludes all 
of its drawbacks ami disadvantages. The cutaneous incision is made in such a manner 
and such a place that we can obtain ample healthy skin for covering the stump; if 
there is any choice, it is preferable, of course, to carry the incision in such a manner 
tlmt the resulting cicatrix will not come to In¬ 
directly on the cm! of the stump: ami of these 
two. preferably anteriorly. Ufaiise then tin* in¬ 
tegument covering the stump will be formed out 
of the thick heavy skin forming the heel; but on 
no account should the length of the slump Ik* 
sacrificed for the heel flap. After retraction of 
the skin there follows a rapid cxartieulution of 
the font at the ankle joint; this cx|sises the two 
malleoli and the contiguous portion of the tibia 
covered by its curtilage. An irregular octahedral- 
shaped piece of 1h>uc is now sawn out of the 
fibula in the following manner: The saw entera 
the fibula on the inner side, approximately on the 
level of the curtilage covering the tibin, and ia 
carried obliquely upward and outward for a dis¬ 
tance of almut one and a half centimeters to 
within one or two millimeters of the external 
surface of the fibula; the saw is now withdrawn 
and made to outer the external surface of tho 
fibula; also at the level of the cartilage covering 
the tibia, and is then carried mainly upward, hut 
with a slight derintion inward, until it meets the 

end of the first saw-cut, thereby preparing a small nstcupcriostcnl flap from the outer 
surface of the fibula, which can he readily fractured ami deflected temporarily out¬ 
ward. The portion of hone removed has the shape of an irregular octahedron; one 
apex of this is at the tip of the malleolus, the other one is at the junction of the two 
■awn surfaces, while the two lateral borders are on the external and internal surfaces 



Fio. lOfl.— Rxiiiilt or Moacaoowrn 
Operation. Well-rounded, weli-nour- 
ished, |iainlrm stump. 
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of the fibula, on a level with the cartilage covering the tibia. The two sawed surfaces 
are now approximated and fastened by catgut sutures, which pass through the peri¬ 
osteum covering the parts. 

“We now turn our attention to the tibia. As is well known, the internal malleolus 
is shorter and thicker; the procedure hus to l>c varied somewhat therefore. The saw 
enters the inferior surface of the mulleolus about two millimeters from its internal 
surface, and is curried in an upward direction to the level of the cartilage covering 
the tibia; this forum u smull osteoperiosteal flap from the inner surface of the mal¬ 
leolus, which iH temporarily deflected inward. The remaining portion of the malleolus 
is now removed with u saw, also on a level with the eurtiluginous surface. The two 
sawn surfnees arc now approximated and held in place by meuns of catgut sutures, 
which pass through the periosteum covering the parts. The fiuul step consists of 
accurate heniostusis, followed by suturing of the skin, after the introduction of suitable 
drainugo, if indicutcd.” 


AMPUTATIONS OF THE LEO 

History. —Bior’s original method (181)1) was subsequently simplified by 
Gluck (181)4), improved by Bunge (181(8), still further improved by Bier 




Flo. UM.--Amputation at tub "Situ op Klkc- 
tion." A, Wearing an artificial limb. H, 
Wraring a pea leg. (Vchii.) 

method lius long since been discarded, 
stump may be obtained at any level. 


(181)8), I’uvr (181)8), mid Bunge 
(181)1)). Duval and l.nboric originally 
used the tendinoplastie method. Wilms 
(11)02) revised and extended its use. 
For a periosteal method, see pages 2(51), 
.‘148. Frnnke (!!M.‘l) introduced his 
osteoplastic iutrueomlyloid amputation 
of the leg. 

Site of Election (Fig. 100).—In 
the prc-Iiistcrinn days, when the ma¬ 
jority of wounds were expected to snp- 
purute, it was exceptional to obtain an 
end-bearing stump. In amputations 
performed between the ankle and tu- 
liercle of the tibin it was the practice 
to rest the anterior surface of the flexed 
kneo on an artificial limb, while tho 
stump projected behind. A long, pro¬ 
jecting stump being un inconvenience, 
the umpntation was always performed 
at the site of election, that is, one 
hand's breadth below tho knee. It is 
needless to say that this wasteful 
as under present conditions a useful 


Methods.—Modem investigation shows that the production of a useful stump 
docs not depend on the kind of flap, but directly oil the treatment of the bone. If the 
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a periosteal, tendiuoplostic or the osteoplast ie method* be used, it doe* not matter 
where the covering comes from, provided the soft parts arc sutured without tension 
and the ch-atrix does not fall directly over the end of the stump- hveu this last 
precaution is not an absolute necessity, for the u|H-rtosteuI metlual 
is said to yield a weight-bearing Mump even in tlu* face of an in¬ 
fected wound. The most universally applicable method is the 
oblique circular. The flap is taken from the anterior external sur¬ 
face and should equal 1 *l> times the diameter of the limb at (In¬ 
line of bone section. Bier uses a large Miiguc-shui>ed anterior flat*. 

If unequal flaps are list'd, the longer one is taken from the ex¬ 
tensor surface and the shorter one from the flexor. 1 he longer 
flap should equal the diameter of the limb at the level of the bone 
section. Tonic's reetaiigular flap method is wasteful and involves 
a high section of the lame. A short stump with a movable knee 
joint is, from the stnnd|a*int of the elasticity of gait, preferable 
to a disarticulation at the knee joint. When the relative values of 
a high amputation and a disarticulation 
an- considered, it will Is- si n that in a 
high amputation, providi-d tla* knee joint is 
movable, the stump allows of a much men* 
elastic gait. 

Aperiotteal Amputation of the Leg 

( Kitts. M>7. IKS). We consider this the 
sufest and best o|a-ratioii for the average 
ease. It can 1 h> jierforiiicd by the oblique 
circular, single or double flap methods. 

The simplest ami most, universally up 
plieuhle method is the oblique circular. 

The longer flap is taken from the anterior 
surface at the ankle and eonsists of skin 
uud fascia. In the middle third there i' 
no musele on the inner stirfm-e of the tibia 
nud to protect tin* skin from pressure of the 
spine of the tibia it is usual to take tlu* flap from the anterior 
externul surface. 

TE01IXIC.- I-oente the line of I tone section X. Mark out 
tho oval incision AIH’l), the distance AC corresponding to 
1 '/> times the diameter of the leg at. the [mint X. Dissect up 
the flap as far as the end of the ineisiou, cut the miise.le trans¬ 
versely, divide the interosseous meiiihrunc, and hold hnek the 
soft parts with n 3-tailed tmtslin retractor. Divide tho perioa 
teiim bv u circular itteision. push it downward for a distance 
of 1 rm. Saw through at X, leaving 1 cm. of hare lsme. Scoop 
out the medullary canal for a similar distance, llefore the lames are divided, 
rotate the leg inward and saw the tibia and tilmla at the point X. Then shorten 
up the fibula, removing 1 to ‘2 cm. The untorior surface of the tibiu should be 


|-'ii, lo 7 . - AaniT*- 
MoN T II II o on M 
no. Miuin.r or 

1IIK laKli HV in 

I Oil,mi l. 4 *imi;u- 
l.lil IxeinloN. 


Flit. 108 .—Amputa¬ 
tion BlUIV TBS 
Knse. Oblique 
circular. 



344 


AMPUTATIONS 


beveled by cutting out a short wedge of bone (Fig. 28) or rounded off with the 
bone forceps (Fig. 29). In the region of the upper and lower epiphysiB 
Kocher’s method of sawing the bone convexly is employed. 

HEMOSTASIS.— The anterior tibial vessels will be found in the interosseous 
membrane; the posterior tibial between the deep and superficial muscles; 



Flo. 109. — Bibb's Ostboplabtio Amputation or th* Lko. First stage: n flap o. hone i* sawn off with 
the frame saw. The inset represents the periosteal flap and the line of amputntion. (Schmieden.) 


the peroneal vessels in the lower 2/3 of the log behind the fibula. The 
‘ nerve trunks in the long flap are dissected out and divided above the 
weight-bearing level. The cicatrix lies on the posterointernal aspect ubove the 
bone section. 

AITBB-TREATMENT.— As soon ns the wound is healed, Hirsch’s. medico- 
mechanical technic is employed (see Prevention of Stump Atrophy, page 
272). 

TendinopUstio Amputation (Duval-Wilmi) (Fig. 19).—This is Applicable 
in tbe lower third of the limb. The bones aro rounded off and the stuii^ of 
the tendo Achillis is firmly sutured over the end of the bone. This simple 
method yields a serviceable stump. 

Osteoplaatio Amputation (Bier, 1891) (Figs. 109, 110, in').—Ideal con¬ 
ditions and some practice are necessary to obtain a successful result by this 
method. It should not be used in traumatic cases or in the face of infection. 
The following is taken from von Schmieden’B admirable description of Bier’s 
osteopi astic*amputation of the leg: 


Fto. Ill, —Rmclt or Bim'm Oanorumc Amputation urm Lau. 

A 
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“A large tongue-shaped flap is used, the a jlex of the flap lying on the tibia. The 
flap is lifted up as far as the site of the amputation, care being taken to preserve the 

periosteum covering the tibia. 
Now make two linear incisions 
in the periosteum at the an¬ 
terior and inner liorders of the 
tibia. Incise the i*eriosteuin 
across at the lower nngle of the 
wound, raise it n little way in 
the form of n flap, and apply 
the saw ut the base of the flap. 
Fix the narrow blade slantwise 
in the frame, thus enabling the 
saw to run parallel to the sur- 
fuee of the lmue. A fine plate 
of bone is sawn off, levered up 
with an elevator and turned 
back. Sepnmto up the perios¬ 
teum still further, thus provid¬ 
ing it with a pedicle which, 
though freely movnhlc, will af¬ 
ford sufficient nourishment to 
the flap. The entire limb is 
now removed along the line ob 
indicated. A circular incision 
first made, the tissues be¬ 




ts 


Fra. 112. —Osteoplastic Intracondyloid Amputation or 
TBM Luo. A, Hhowiim Haih* amt line of Ixmc section. 

B, HomiUtiift stump; the bone flap which includes the 
tiliial tuberosity is applied to the sawn surface of the tibia. 

(Franks Op.) 

tween the bones are divided 
and finally both lwnes art* sawed through evenly and at the same level and their 
edges rounded off. Attend to the vessels and nerves in the cross section. If the 
bony flap is now reflected over the sawn surface of the tibia it will cover lsitli tibia 
mid fibula. It is fixed in this position by passing a few sutures through the distal 
flap of the periosteum. Filially cover the sawn surface with the large skin flap. 
The sear lies at the back of the leg. Bier’s stump is nn excellent one ami soon 
becomes capable of bearing the direct weight of the body.” 


AFTER-TREATMENT.— Tho stump should he placed on n posterior splint and 
the wholo elevated. As soon as the wound is healed, Ilirsch's treatment is 
started, page 272. 

Osteoplastic Intraoondyloid Amputation of the Leg (Franke Operation) (Fig. 
118).—This amputation is an application of the osteoplastic principle to Lar- 
rey’s intraoondyloid method. Tho following account is adupted from Franke 
(80): 

TECHNIC. —(1) Cut a large anterior flap (ABC) extending laterally some¬ 
what posterior to the median axis of tho knee and !J to 4 cm. below the 
tuberosity of the tibia, and a smaller posterior flnp (ADC) extending 6 to 8 cm. 
below the joint line. (2) Reflect the pretibial integument to the tuberosity of 
the tibia. With a Helferich saw cut a bone plate including the tibial tuberosity. 
Carry the b&w upward to within 1 to 1V> cm. of the joint line, then forward 
through the root of the bone plate to the periosteum. Free the anterior flap 
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containing the bone plate. (3) Put The flexor* on a stretch and divide them be¬ 
low the joint line. (4) After treating the nerves and blood-vessels, turn the 
anterior flap upward so that the sawed surface of the osseous plate is applied to 
that of the tibia. Suture in place. 


Comment. —Tin* kmv joint must be free from <liscnsc mid the iip|M*r imrtion 
of the tibin suiiml. The following advantages sire i-liiiun-d: The joint is not opened, 
the flap is short and well nourished; there is little damage to the muscle*; the cicatrix 
is removed front tenuinal pressure; the method yields a muni end-bearing stump; the 
technic is comparatively easy. 


DISABTICULATION AT THE KNEE 

Anatomical Points.- -The skin over the anterior a*|>cct of the kneo is loose, 
course, tough, ami well supplied with Idood. The sulteutancons tissues are 
scanty. Tin* soft pnrts in front of the joint an* largely dependent on the in¬ 
tegrity of the prepatellar anastomosis formed by the amistomiea mugmt. the ar¬ 
ticular branches of the |»oplitenl. and the anterior recurrent tihial. Thu popli¬ 
teal artery extends on the lmek of the kmv from the inner side of tlm femur 
to the level of tin* tihial tulierclc. It crosses the mid-]siint of the joint line and 
lies on the joint capsule. In the popliteal space it is closely covered hy the. 
vein and nerve, the interior popliteal nerve being posterior and somewhat 
external to the vein. 

The landmarks of the knee joint are the condyles of the femur, tho ad¬ 
ductor tulierclc. the tulierositics ami tulicrclcs of the tibia, the head of tho 
fibula and patella. With the leg extended, the joint line lies 2 cm. (4/5 in.) 
above* the tihial tulierclc. that is. slightly alsive the apex of tin* patella. In 
seiniflexion the line eorres|simls to the. upjier liorder of tin* external tu- 
herosity of the tibia. The- adductor tubercle at the upjier hack part of 
the internal condyle marks the epiphyseal line. The head of tho fibula 
is on the outer aspect somewhat posteriorly, ami its np|s*r Imnlcr is slightly 
above the level of the tihial tnlierele. Anteriorly the synovial membrane 
extends 5 to (t eni. (1 to 1 1/5 in.) above the joint, internally 7.5 cm. 
(11o in.). 

History.-- Amputation of the kmv joint was mentioned hy Hippocrates, 
n. r. 430, ami was (M'l-formcd hy Kalirieiiis llildmms at lHisseldorf in 15N|. 
Isolated eases were reported by Petit, I1«h*ii. and Hrasdor. It wns first 
performed in America by Nathan Smith in 1*2 1. In lSIJO Velpeau per¬ 
formed his first disarticulation ami liecame an enthusiiistie advocate of this 
procedure. Stephen Smith introduced his method of modified lateral flaps in 
1852. 

Indications. —A slightly distal amputation is preferred to a disarticulation, 
provided the muscular and ligamentous attachments to tho tibia and fibula arc 
prewired. A short stump with a movable knee joint gives a more clastic gait. 
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On tho other hand, disarticulation, when feasible, is preferable to the trans- 
condyloid and supracondyloid operations. In tho absence of infection dis¬ 
articulation yields an ideal stump. In the pre-antiseptic days this condition 

was rarely obtuiued and the difficul¬ 
ties and dangers attendant on the in¬ 
fection of the svnoviul pouches were 
so grave (mortality 7.1 per cent.) 
that the operation was in ill repute. 
Thomas .M. Markon did much to dis¬ 
pel this impression, and today these 
objections ure valueless. It is stated 
that a patient ennnot wear an artifi¬ 
cial limb so comfortably or so natur¬ 
ally as when a trnuscoudyloid or 
supracondyloid operation is done, be¬ 
cause the artificial joint is below the 
normal one, and although it is not 
noticeable on standing it is unmis¬ 
takable when sitting. Figure 11 .‘5 
demonstrates clenrly that it is pos¬ 
sible to fit an artificial limb in such 
a manner that it is hard to detect any 
difference between the knees when 
the patient, is seated. Such esthetic 
objections should bo treated for what they are worth; and it must, be borne in 
mind that, after the preservation of life, the goul of all amputations is to provide 
a usoful, comfortable stump. Disarticulation, properly performed, fulfils this 
need with more certainty than amputations through or above the condyles. It is 
indicated if tho joint is in a healthy state and sufficient skin can l>c obtained to 
cover tho broad condyles, in senile gangrene, gunshot wounds, and malignant 
growths of the bones of the leg, etc. The weak point, in the disarticulation of 
the knee joint is the amount of skin necessary to cover the large condyles. In a 
series of 20 cases I labs reported 5 with gangrene of the flap. This shows the 
necessity of retaining the patella in order to preserve the prepatellar anastomosis. 

Methods. —The best methods are tho bilateral hooded flaps of Stephen 
Smith and the oblique circular of Bauden. Others are the long anterior flap 
(Nathan Smith) and Miller’s circular method. 

Diiartioulatlon of Xnoe by Moans of Bilateral Hooded Flaps (Fig. 114).— 
This method was introduced by Stephen Smith in 1852. (No better amputa¬ 
tion was ever devised.— Editob.) According to Smith, the operation is per¬ 
formed as follows: 


Fio. US.— Patient Wbaring an Artificial Limb 
for a Disarticulation at thh Knee Joint. 
Nnto how littlo, In this ponturc, the artificial 
limb projnoU beyond tho normal. 


“The incision ABODE is commenced one inch (4 cm.). A, below the tubercle 
of the tibia, and carried downward and forward over the most prominent part of 
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the side of the leg; B, until it reache* the under surface when it curve* toward 
the median line C. When tluit point i.i reached it in continued directly upward to the 
center of the articulation I). A second incision begins at the aamo 
point, AEC, as the first and pursue* a xiimlnr direction u|Kin the 
opposite aide of the l»ir and meets it in the median line on the j»s- 
terior part. The following precautions should In* remembered: 

The incision should incline moderately forwanl down to the curve 
of the side of the hit, to secure ample covering for the condyles; 
and that ii|miu the interior nsjavt should have additional fullness 
for the purjaist* of insuring the sutticient flap for the interior eon- If 

dylc. In the dissection, the skin, fascia anil cellular tissue arc If Inf 

raised and the ligament of the patella dividid. allowing the patella 
to remain.” 


At this junction the knee is llexed and the knife ia in¬ 
serted between the ttd>ernsities of the tibia and the semilunar 
eurtilap's. These latter are left in eoutaet with the condyles 
of the femur. The erueial ligaments are seven*d and dis- 
artieulation completed by cutting through the soft purls. 
The retention of the semilumir curtilage to form a cap for 
the femur was adviK'ateil by Urcnton in 1S“*J. l.igate the 
]Miplitenl vessids. isolate the internal )mpliti-u! nerve, and 
exeise 5 etn. (- in.). I’nite the llaps with interrupted silk¬ 
worm gut, insert a small ruhlier drainage tula* in the upper 

angle of the wound. 
The resulting vertical 
cicatrix is drawn up 
Iietween the eondvles. 
Apply a posterior 
splint, raise the whole 
on a pillow, and steady 
the stump with Hand 
bags. 

A KTKIt-TRKATM KXT. 
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I'm. 114 —Dirar- 
•niei.siios * rrns 
Knkk nr Mr.A nm 

or II11. a r r, s a i< 

Iloonr-P Ki.*rs. 
(Stephen H in i t h 

Op.i 

As soon us the 
wound is healed licgiu massage, motion, 
and weiglit-bearing exorcism. Func¬ 
tional use? should Ixi eatuhliahed within 
3 woekn. 

Di (articulation of Knee by the Obliqne 
Circular Kethod (Banden'a Elliptical) 

(Fig. 115).—The knee is bent at an 
angle of 135'. An anterior flup AIM! 
liegina Udiiud the joint line ami ex¬ 
tends -1 fingers’ -breadth lielow the 
tubercle of the tibia. In the half lwnt condition of the knee, the incision is 
in the continuation of the long axis of the thigh. Ilissect up the skin .uml 
fascia, flex the knee, sever the patellar ligament, detach the semilunar cartilages 


Fio. US. —Disartuclatiox at the Knkc. 
Oblk|iH> rirculur. (Hnudrti Op-1 
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from the tibia, divide the crucial, lateral, and posterior ligaments, and complete 
the disarticulation by making a transverse section of the soft parts. The akin 
cicatrix is entirely on the posterior surface. 

Comment. —As the blood supply of the (interior flap depends largely on tho 
prepatellar anastomosis, the putcUu is retained. Due ullowuuec must also be made 
for the contraction of tho hamstring muscles. 


Disarticulation by the Long Anterior Flap (Nathan Smith).—In this 
method the recurrent tibiul artery is cut and, as the flap receives a large portion 
of its nutrition from thiH artery, it is liable to slough. 


AMPUTATIONS IMMEDIATELY ABOVE THE KNEE-JOINT 


plastic (Wilms). 




V 

\ 


\ 


\ 
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Methods. —(1) Transeoudyloid femorotibial osteoplastic, (Ssabanejoff), 
(2) trauscondyloid (t’ardon-Buchanan), (3) supracondyloid fcmoropatcllar 
osteoplastic (Stokos-Gritti), (4) trauscondyloid or Bupracondyloid tendino- 

Indications —T h e su- 
pra- a n d trausuoudyloid 
amputations of the femur 
are superior to amputations 
through the lower third of 
the thigh. They are less 
serious procedures, as the 
limb iB divided at a lower 
level, where there iB little 
else than skin, tendons, and 
bone, and the few blood¬ 
vessels are r e a d i 1 v con¬ 
trolled. The medullary 
canal is unopened and there 
is little tendency to bono 
protrusion or osteophytic 
outgrowth. The stump is 
longer and better suited to 
withstand pressure. The 
abductors of the thigh re¬ 
maining practically intact, 
the stump is capable of con¬ 
trolling the movements of 
an artificial limb. When the patella can be retained Stokes’s modification of 
Gritti’s osteoplastic is used; if the patella lias to be sacrificed, one of the modi¬ 
fications of Cardcu’s transeoudyloid or the tendinoplastic method is employed. 




110.—Sbabanuepf's Transcowdtloid, Femorotibiai, 
Osteoplastic Amputation op the Femur. 



F.o H7 _ OHTeoPLASTir Ampi tvtion Ti.Kor.sil thk CoK..ti.kk or nir. KK-mi. («’« , .|U.Kjr , f Op.) 

F U An oblique eireulur i.iririot. h»- !«•„ »wl *■*«'»' "< H"’ UUn ,M « un - 



Fto. 118 .—TH* Flap Contain.™ thk Bone Removed rno- the T.ku Thwovk Ba«wah£TM 
Cokdtue Cleaeed and tu Likk or Boke Hbctioh indicated dt the IJoited Lihi. itmma 

ejefl Op.) 
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If tho upper end of the tibia and the knee joint are free from disease, Ssabane- 
jefFs ostooplastio amputation is of value. 

(1) SsabanejeJTs Transoondyloid, Femorotibial, Osteoplastio Amputation of 
the Femur (1887) (Figs. 116, 117, 118).—The operation is to be considered 
when the knee joint is healthy and a portion of the head of tho tibia is available. 
It wob originally performed by means of a long anterior and a short posterior 

flap, tho anterior flap containing the piece 
of bone Bawn from the tibia. The flaps 
are similar to those of Gritti-Stokes, but 
the base lies lower and the apex crosses tho 
crest of the tibia 3 fingers’ breadth below 
the tibial tnlierolo. The length of tho flap 
equals the diameter of tho femoral con¬ 
dyle. In the original operation tho pos¬ 
terior flap was dissected up, the joint 
opened from behind, and the portion of 
the tibia removed hv sawing from above 
downward. The method was unsatisfac¬ 
tory and led to many technical modifica¬ 
tions. Of these Djclitizin-Koehcr is the 
simplest and liest. 

TECHNIC (DJBLITIZIX-KOOHEH).—• 
Djolitizin (18!)f>) sawed the tibia oblique¬ 
ly from below upward instead of vertically 
from above downward. Construct an an¬ 
terior flap similar to Carden's by tho 
oblique circular method.- Retract the 
flaps upward and saw* the tibia through in a concave manner to the pos¬ 
terior capsule. In tho original Ssahauejeff the piece of bone was wedge- 
shaped. Free the skin-periostoum-bonc flap, turn it back up over the femur, 
dear the transoondyloid lino and saw through tho condyles from above down¬ 
ward and backward. The sawn surface must bo convex to fit that of the tibia. 
Divide the remaining soft parts at the level of the joint line. Fit the concave 
bone flap over the convoxly sawn surface of the femur. Secure the periosteal 
edges with interrupted catgut BUturcs. Tho remaining steps are the Bame as in 
a Carden. Bier takes his skin flap from wherever he can obtain it, and uses a 
thin slice of bone from the inner aspect of the tibia, maintaining that the shape 
of the bone, whether flat, round, or wedge-shaped, is immaterial. He also holds 
that the patella, on account of its beiug a sesamoid bone, does not stand pressure 
as well as a bone flap from the tibia. 



Fia. 110. — Tranrcondtloid Am potation or 
the Femur by an Oblique Circular 
Incmiun. (Cnrden-Buchuntui Op.) 


COMMENT.—Definite indications are hard to lay down. In usefulness this pro¬ 
cedure is between a Carden and a Gritti. The stump gives a better functional result 
than a Carden, but more skin and bone are required for it than for a Carden or a 
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Gritti. It is contra-indicated in face of general disease, aa arteriosclerosis, diabetee, 
nephritis, etc. 

TRhATMKNT. All supra- uml trnnscnmlvlniil stumps an' to U* treated lay 
tlie Ilirsch method (page J7'J i. In the osteoplastic amputations the patient 
should bo able to use his artitieial limit in from 4 to tl weeks. 

(2) Transcondyloid Amputation of the Femur (Carden-Buchanan) ( Fig. 110). 

Originally the operation was jH'rformed by a large anterior tlap and tho bono 
section was horizontal. 1 he method yielded an exeellent weight-l)i»nrlng stump, 
but unfortunately the anterior tlap had a tendency to slough. This led Lister 
( 1 SS.‘S ) to modify tho incision by cmploy- 
ing two shorter (laps. K ocher advocated 
tho rounding of the diuphysis; Wilms the 
eovering of out hone hv the tendon of the 
quadriceps extensor. 

I.ISTKIt ’H MODI Kl<'ATIOX OK i’AII 
DUN’S TKAXSl.‘OXDYU>ID A.MITTATlON 
OK TDK KKMl’K ( Fig. 1211). -The follow¬ 
ing account is taken from Lister's descrip 
tiou {, r»8): 

“The only objection to Carden’s o|H'rntiou, 
ns di'scriU’d t>y him, is the occasional occur¬ 
rence of more or less sloughing of the long 
anterior Hup of skin, in spite of faultless op¬ 
erating. It is plain that the risk of sloughing 
would lx 1 diminished if the Hap could lie made 
shorter by not carrying the horns of the in¬ 
cision, by which it is formed, so high up the 
iimh. On making experiments on the dead 
body several years ago. to ascertain to what 
extent this could be done without disadvan¬ 
tage, I found that it is hy no menus difficult, when the parts arc in tla-ir natural condi¬ 
tion, to accomplish the operation without making hii.v anterior tlap at all. the integu¬ 
ments in front being divided transversely at the level of the lower end of Mr. Garden’s 
flap. I also found it advantageous to form a short iioatcrior skin-flap, both for the 
sake of coaptation of the cutaneous margins without puckering, and as a useful addi¬ 
tion to the covering for the end of the stump. With this modification, the operation 
is performed as follows: The surgeon first cuts transversely across the front of the 
limb from side to side at the level of the anterior tuberosity of the tibia, and joins 
the horns of this incision posteriorly hy carrying the knife at an angle of forty-five 
degrees to the axis of the leg through the skin and fat. The limb being elevated, he 
dissects up the posterior skin flap, and then proceeds to raise the ring of integument 
■8 in a circular operation, taking due care to avoid scoring the subcutaneous tissue; 
and, dividing the hamstrings as soon as they arc exposed and bending the knee, he 
finds no difficulty in exposing the upper border of the patella. He then sinks his 
knife through the insertion of the quadriceps extensor, and, having clean'd the bone 
immediately shove the articular cartilage and holding the limb horisontal, he applies 



Km. 120.—I.ihtkm’n Momhi-ation nr Cam- 

IIKN’n THANMTiNIIVMiII, AMPUTATION or 
THK KkMUH. 
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the saw vertically and at the same time transversely to the axis of the limb (not of 
the bone) so as to ensure a horizontal surface for the patient to rest on. The popliteal 
artery und vein arc then secured, and any ar¬ 
ticular or other small branches that muy re¬ 
quire! it. When the soft parts are thickened 
and condensed by iiiHiimmiition, the integu- 
lnenta cannot well be reflected above the 
patella with such incisions of the skin. The 
difficulty may he trot over, however, by cut¬ 
ting into the joint as s(sm as the ligumcntuin 
patella) is exposed, and at once, removing the 
leg by dividing the ligaments and hamstrings. 

After this the soft parts can be retracted from 
tho femur sufficiently to |ierinit the applica¬ 
tion of the saw. 

The arteries hav¬ 
ing then liccn se¬ 
cured, the patella 
is dissected out at 
leisure. As thus 
performed, Cnr- 
drn’s operation 
takes a little 
more time and 
pains than when 
the integument is 
(iividisl in t h e 
form of an an¬ 
terior flap; but these an* well rewarded by the ample cover¬ 
ing for the bone, the small external wound and the perfect 
security against sloughing.” 

OTIIKU MODIFICATIONS. A' u r I, c r uses tho 
oblique circular method and siwvs through the con¬ 
dyle in a plane parallel to the articular surface, thus 
leaving a convex diaphyseal stump. I In places his 
anterior flap somewhat to the inner side so that, 
when the abductors pull the femur inward and up¬ 
ward, it will not press against the inner corner of the 
wound. 



Flu. 121A. —SuPHA CONDYLOIII Fkmoropa- 
TKLI.AH OsTKUPLAHTIc AMPUTATION OP 
THK Fkmum hy an Ohliuuk Circulab 
Incision. ((iritti-Mtnkrs Op.) 


Buchanun, in amputating in children, employed 
a method similar to Carden’s, i. e. he separated the 
lower epiphysis of the femur. 

(3) Supracondyloid Femoropateller Osteoplastio 
Amputation (Stokes-Gritti) (Figs. 121A. 12111, 122). 
—This is a supracondyloid amputation of the femur with an osteoplastic 
covering derived hy splitting the patella, the operation being performed by 
moans of a long anterior and a short posterior flap. Gritti’s original opera¬ 
tion (1851) was a transeondvloid in which the section of the femur was 


Fiu. 121 B.—Supra condyloid 
F lMOHOPATKLLAR OtTIII- 
plartic Amputation or thk 
Frmuh. Uy long nnterior 
anil short posterior flaps. 
(Gritti-Stokes Op.) 
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made through the condyles. I he split piitella was an inadequate covering 
for this broad surface and considerable trouble was experienced in making 
the patella fit into place. This difficulty led Stokes (IS701 t<> advise that 
the femur be divided at a level show the condvlcs, ,\t this level an ac¬ 
curate adjustment of the sawn surface can he rcadiU made. Stokes’s modifi¬ 
cation is to bo employed in preference to a true (iriiti. 

TKCIIN1C.—Locate the level ot the lmnc section X 1 in. ul»ovo tlit* base 
of the condyles. Mark out the anterior rectangle lla|> AI’.C; the points A, It, 
and C being just nlxne the 

base of the external and in- 1 .v:;'.7 : j 1ifII I y)-:J 1 jlj 

ternnl condyles; tlie point I I I :';|v 1 HI 

It being slightly Inflow the \ I I I '; v | il 

tubercle of the tibia. The \ [ii’-v.l 1 I iff I \ | jjj 

posterior flap ADC is l :t \ tt| fjfjl I l I |j 

the length of the anterior. \ 11 1 ?;;$■ lilfl 

liaise the anterior (lap \ \ If \ >?'. •) Hi/ 

ABC, cut the patellar iiga- \ j J l \ &T;/ VJ J 

meut, open the joint, divide I EjgBajsgiB All \ "1 y J 

the capsule and raise the I W/ wmmmm J 

patella with the Map. I >i I J 

vide the posterior tendons; I f 

raise the posterior (lap t<> I I 

the line of bone s e e t i o n. I f 

Clear the bone, retract the / pp f 

soft parts and saw through I |||||| I 

the bone. Retract the an- 1 J 

tcrior flap over the end of 1 / 

the femur and force the | vW / 

posterior surface of the pa- Ki<#. 1 --.—Hcphai-iinii¥ij.ih Kkvhhoi-»-i>;i.i.*ii oxTr.nri.AnTn-' 

. . » ,, . Amri-TATliiN nr- no. I-'kmi 11 . <(intti-l»t*ikw Oji.) 

tella out ol the w o 11 n <1. 

With a thin saw remove the 

articular cartilage from the posterior surface of the patella. Turn buck the 
anterior flap and stitch the. stump of the ligauicntuiu patella* to the periosteum 
on the back of the femur. Attend to the hemostasis and treat, the stump in the 
usual manner. The scar lies jsistcriorlv. 

COMMENT_The Stokcs-t Iritti amputation yields an excellent end-lrearing 

stump which will support the whole weight of the Laly. The medullary canal is not 
opened, the muscular attachment- are hut little disturbed and retraction of the ex¬ 
tensor tendon is prevented. The possibility of delayed union. tilting of tin- fragment*, 
the formation of osteophytes fmin an insufficient I*my covering and the possibility 
of necrosis of the patella must Is- kej.t in mind. Ko> bcr iws an oblique circular 
incision, saws the surface of the femur convexly. and tin- patella ••oncavely, 

(4) Tnuucondyloid or Snpncoudyloid Tendinoplutic (Wilms).-- Wilms, 
nfter sawing through the lower end of the femur, covers it with quadriceps ex 


Kit#. l'J2,—»St*PHArciNI>YM*Il* FhMnKOt'lTkM.HI OnTWlPliAHTlfi 
Amputation ih iiik Kkmi u UiriituStokifi Oji.) 
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tensor tendon. The tendon is freed from the patella and sutured to the perios¬ 
teum of the posterior surface of the femur. This prevents retraction of the 
extensor muscles and yields an excellent weight-bearing stump with a mobile 
skin flap. 

AMPUTATION THROUGH THE THIGH 

Anatomical Points. —The muscles of the thigh do not retract equally, the 
extensor and abductor groups retracting much less than the hamstrings. In 
the lower third of the thigh the main vessels lie posteriorly; in the middle third, 
internally; and in the upper third, anteriorly. In forming flaps or amputating 
by transfixion, these relations have to bo remembered in order to avoid slitting 
the vessels. When the leg is held up in cutting the flap, the relaxed muscles, if 
unsupported, sag toward tho posterior aspect. This sagging must be prevented 
or allowed for; otherwise there will be an excess of tissue in the posterior flap. 



Fio. 133. —Extension Applied to the Sort Parts to Prevent Retraction. Applicable in cases 
which have become infected, nr which have been treated by the open method. 

Methods. —The methods of nmpututinn of the thigh are the long extensor 
and short flexor flaps, tho circular and the racket. That of the long extensor 
and short flexor flaps is the best for amputations in tho middle and lower third 
of the thigh, the racket the best for the upper third. The unequal retraction of 
the muscles in both tho obliqne and circular methods practically leads to the 
formation of unequal flaps. A terminal scar is to be avoided if there is hope 
of obtaining an end-bearing stump, toward which object correct treatment of the 
hone is the most important feature. Although the aperiostenl method is the 
one of choice, good results are bIbo obtained in the lower third by the tendino- 
plastio method, and, in suitable cases, by the osteoplastic method. If the condi¬ 
tion of the parts does not permit of closure, light traction will prevent the re¬ 
traction of the muscles (Fig. 123). 

Amputation Through the Middle or Lower Third of Thigh by Long Extensor 
and Short Flexor Flaps. — TECHNIC (Fig. 124). —Indicate the line of bone 
section X, mark out the TT-shaped extensor flap (anterior) ABC, its length and 
breadth being equal to the diameter of the limb at the line of the bone section; 
and the flexor flap (posterior) ADC, being VJ* this length. If there is much 
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muscle, only the skin and fascia are dissected back, and the muscle cut through 
transversely. If the muscle tissue is scant, the quadriceps is taken in the an¬ 
terior flap. The main vessels will la* in the posterior flap. The bone is cleared, 
sawn across and treated according to the a periosteal method isee page 200). 
Attend to hemostasis, expose the sciatic nerve, and treat its 
stump according to the Kiev or Bimlculicucr method. Stitch 
the opposing muscles and unite the fascia over them. Close 
the skin with interrupted sutures, inserting drainage if 
indicated. 

Amputation in the Upper Third of the Thigh t Fig. 12.'*). 

—If a high amputation is performed, the artificial limb must 
take its chief support from the pelvis, not from the stump. 

The main object is to obtain a stump 
that, can control the artificial limb. A 
selective racket incision is used and the 
bone treated by the a]>erio8teal method. 

By placing the handle of the racket on 
the outer side of the thigh, the bone can 
be readily exposed. 

TKCHN1C.— Render the limb bloodless 
and control the circulation by an Es¬ 
march tourniquet f see page 277). Indi¬ 
cate the level of the lame section X. Mark 
out the racket incision AIM'DE. The 
handle of the racket logins over the 
prominent external surface of the. tro¬ 
chanter A, descends on the outer aspwt 
of the thigh parallel to the posterior lmr- 
der of the vastus extenius for n distance 
of l."i ein. (<• in.) to I). The body of the 
racket is represented by un oblique cir¬ 
cular incision HCDR, the point C lying 
about 5 cm. (2 in.) below B. Dissect 
up the skin and fascia over BCD for a distance of 5 cm. (3 
in.), deepen the incision AB to the bone, and free the latter. 
By a circular incision divide the muscles at the level of the 
retracted skin. Treat the stump aperiosteally, attend to 
hemostasis, treat the nerves in the usual manner, suture the 
divided muscles and fascia, and close the skin with inter¬ 
rupted sutures. The sear is terminnlateral. With tho 
racket incision the hemorrhage is readily controlled, and, if the operator does not 
care to use an Esmarch tourniquet, an assistant can seize the soft parts and con¬ 
trol the vessels with his fingers, or with a Lvnn-Tliomas forceps (see page 282). 

After-treatment in Amputation of the Thigh.—A dressing is applied, the 



Flo. 126 . — Amputa¬ 
tion or res Fi¬ 
nn Below res 
TaocKAXTsaa it 
an Extiinal 
Raceet Incision. 



Kiii. 124.—Amputa¬ 
tion Thhomim 
THU MlllllUC OP 
1MB KkMIIN ST A 
1/INtl Antsmo-in- 
tkhnal Flap and 
a Convex - po*- 

TKHKiM Flap. 



Fio. 128.— Fracture in thk Stump or a Huhperiorteal Amputation op the Femur. Noh 
tho splouloa of bone, retailt of the aubperiiwtenl amputation. The patient being unablo to beat 
weight on tho atump etui, hone atrophy anon ileveloped, with the rrault that a light traumi 
fractured tho bono. Contrast with npurioatcul amputation. 



Flo. 127.—A Fainpul. Atrophic, Conical Stump, the Result op a Scbpuuorteal Amputa¬ 
tion up the Femur. 
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stump bandaged to a splint, and the whole* elevated on u pillow. As soon as 
the wound heals, Hirsch's exercises are begun, aud early functional nso is en¬ 
couraged. 


Comment. — Umlcr tile older methods of Imne Ireutmont, the results of ampu¬ 
tations through the diupliysis were notoriously bad. an end-hearing; stump living a 
rare exception, ('runier stated that out of ilO eases of amputations through tie* 
diaphysis of the thinrli. 70 stumps wen* had and only ‘J wca* eapnlde of lH*ariiig weight. 
Examples of sueh casi*s enn he s«vn in Figures 1 i;T. am) 12s. Hy employing th<> 

■periosteal, osteoplastie or tei\diuo]ilastie uuiputiitiniiM, good woighl-hoimug slumiis 



Fio. 128 .—Painpui. Stomp Aptkk * Si itenaosTKAi. 1 )ihamti(-iii.atio!« op tiik Hii*. n ' m|1 ' '•»* t«.ay 
•pirulr. This ™*. was <liiigi><>w<l os a painful ni'iinnasi. 


can be obtained. Figure 120 slmws the result t year after an aperio-ienl amputation 
of the thigh in n mnn 04 year* of am*, lie has a perfeet. end-h.-aring functional 
stump. Figure 130 shows the result of an ostniphistie amputation through the thigh. 


DIBABTICULATION OF THE HIP 

Eiatory.—Ravaton (1743) proposed to ])«*rforiu this operation by the ex¬ 
ternal racket method, but was restrained hy the other consulting surgeons on 
the case. The first disarticulation of the hip was performed by La Croix of 
Orleans in 1748 (Rarhet), the second hy Rerunlt. of St. Man re. 'louruino, in 
1748 (Sabatier). Roth of these o}K*rations were carried out through dead tis¬ 
sues and can hardly be called lormal disarticulations. Tin* credit of perform¬ 
ing a disarticulation through living tissues is due to M. Ihomson of I/indon. 
He performed this operation prior to 1777 fAshurst). Kerr of Northampton 
employed the oval method f 17t*”• )• The first worded ease in military practice 
was that of Larrcy (1793 j. In America this ojieration was performed by Wal- 























































































860 


AMPUTATIONS 


ter Braahear, of Bardstowu, Kentucky, in 1806. lie disarticulated by the 
amputation-resection method, employing an external racket incision. 

Indications. —Disarticulation of the hip is indicated in cases of injury, as 
from gnnshot wounds, severo and extensive crushing of the limb, growths of the 
femur, Bevere "infection of the bone or soft parts, and spreading gangrene after 
failure of excision of tho hip for tuberculous disease where the chronic sup¬ 
puration is leading to waxy degeneration of the viscera. 



Fra. 120. — Result or an Apehiorteal 
Amputation or the Femur in a Man 
M Years Old. Note smootlinsss of 
stump, abssnse of honn spiruli's niul of 
bone atrophy. The patient wns ahlo to 
bear hi* whole weight on the slump at 
the end of 4 week*. 



Fra. 130. —Osteoplastic Amputation or 
the Thioh. Note smooth stump end, 
also aljWTirp of tmne spiculi'H and bona 
atrophy. 


Dangers. —In pre-Listerian days disarticulation was weighed down with a 
trinity of risks: infection, shock, and hemorrhage. Modem technic has banished 
the former, diminished the second and controlled the third. 


The possibility of secondary infection is to be guarded against by removing 
the wound as far as possible from the anal and perineal regions. Shock is best 
prevented by a careful hemostasis; a low. division of the limb; blocking of the 
norve trunks with novocain before their division; and supporting the blood 
pressure by mechanical and therapeutic meanB, as elevation of the foot of the 
table, bandaging of the extremities, application of heat, proctoclysis by the drip 
method, intravenous saline infusions, blood transfusion, judicious use of mor¬ 
phia, and th$ selection of the proper anesthetic. The hemorrhage is best con¬ 
trolled by expelling as much blood as possible from the limb, which is done by 
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elevating it for 5 minutes, or by the application of an Esmarch compression 
bandage, or by placing the patient in the Trendelenburg position. The further 
entrance of blood in the part to he amputated is prevented by the application of 
an elastic tourniquet at the root of the hip. hy the ligation of the main vessels 
at an early atngc in the operation, hy retaining the tourniquet until the main 
vessels ure ligated, hy the use of the l.ynu-Tlionias forceps tourniquet and. in 
selected cases and under definite precautions, hy Momhnrg's constrictor. If 
the operator employs the dissection method, ligating every vessel encountered, 
the amputation may Is? ]>orfornied without these hlood-snving devices. 


-1.« I - ’ ‘ , 

Methods Used in Controlling Hemorrhage.- K«*e also Hemostasis, page 


!ii, 


1. Preliminary ligation of the external iliac artery. 

2. Temporary digitul or mechanical control of the iliac artery through an 
abdominal incision (McBurneyl. 

II. Preliminary ligation or temporary compression through a speeinl inci¬ 
sion, as the first step in the anterior racket operation, 

4. The KsniHrch tourniquet. The drawhuck in the use of this tourniquet 
in nmpntation of the hip is its tendency to slip. In order to overcome this, 
various devices have lieen employed. Spence employed a skewer, transfixing 
the limb in front of the femur als.nt the level of the great trochanter. Over 
the projecting cuds of the skewer two pieces of elastic tubing are wound as : 
figure-of-eight, one nernss the front of the thigh and another across the hack, 
thus constricting the vessels and preventing the tourniquet from slipping. W itli 
the same object in view, Trendelenburg employed a flat, lance-point rod < !•'* by 
Vi bv 1/12 in.), and Wyeth employed two nintlress pins ( I J hy 3/lfi in.!. 
Trendelenburg's pin is inserted 1 1 inches ls-low the aiiterosujH-rior spine, 
passed obliquely lietween the femoral vessels and the femur, touching the latter 
and emerging at the posterior scrotofeniornl junction. The Esmarch tourniquet 
is wound in the figure-of-eight fashion so that it- compresses all the soft strue 
tures in the front of the hip Is-tween the pin and the rnhls-r tills-. Wyeth’s puis 
(Fig. 131 ) are passed through the nsit of the thigh: the firM one is inserted 
alightIv below and internal to the niiterusiiperior spine, passing superficially 
and engaging only the skin ami faseia lata; the wx-oiid pin is thrust through 
the abductor longiis, enters ».j in. below the perineum, and emerges 1 in. Mow 
the tuberosity of the ischium. AIkw these pins the elastic fourmquet is wound 
We consider these methods eoniplieated and unnecessary, 

5. Lynn-Thomas forceps-tonmicpict (Fig. 33). See ulso page 2«2. 

“A small stab puncture is made immediately ls-low the antorosuperior spine of 
the ilium, and through this the internal probe-,s.inted bla.le is I«isH"l forcibly 
toward the neck of the femur, parallel with Poupi-t’s ligament, and driven home as 
far aa it will go. The limb is then elevated vertieully for a eonplc of minutos in 
order to exsanguinate it, then the foreeps is clamped. This action effectually and 
simultaneously compresses the common femoral artery and vein. After the anterior 
flap is made and turned up, the gaping Wood vesrols are elsmped by hemostatic 
forceps and afterward the foreeps tourniquet is relca-s-d and withdrawn and is then 
34 K 
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passed behind the neck of the femur in order to control the blood vessels in the 
posterior flap. By this method the loss of blood during amputations of the hip joint 
has become practically negligible, and in quantity is not more than is always lost 
during amputation by any of the other so-culled bloodless methods.” 

6. Manual compression of tlm ulxlominul aorta. Mnoewcn controls tlie 
aorta by direct compression (Figs. 132, 133). An assistant stands upon a stool 
at the left side of the patient, uud forces his right list into the abdomen, pressing 
the anterior wall against the aorta. He upplies his fist immediately to the left 
of tho umbilicus and swings the full weight of his body on it by crossing the 
right foot in front of the left. This position cun be maintained for some time. 



Flu. 131.— Hip-joint Amputation. Wyeth'* nuxlificut inn of the TreiulcU'iitmrg'* method. Pins uud 
nibluT till** in position. Tho Ksiimrrh Imiulngo h:i* ln*oii n*itmvod. 


The disadvantages of this method are that it requires a strong-handed trained 
assistant, and in stout and muscular subjects the compression may be uncertain. 

7. Mechanical compression of the abtlomiuiil aorta. This can be accom¬ 
plished by the use of the screw tourniquet, the fixed abdominal tourniquet and 
Momhurg’s constrictor. Tho latter method yields the most reliable hemostasis 
(Figs. 36, 37, 38). For its application, indication, contra-indication, and 
dangers, seo page 281. 


Methods of Disarticulation at the Hip.— Munv methods have been proposed, 
Fnrabeuf mentioning 4. r >. Iu former days speed was considered the essential 
feature of an operation, nnd ninny transfixion uud flap transfixion methods wore 
evolved. Safety having replaced speed, these methods have boconic obsolete. 
The. two best methods are: (1) the amputation-resection and (2) extirpation. 
The former niothod is indicated in those eases where the soft parts can be re¬ 
tained. tho latter where the soft parts must be sacrificed. 

Amputation-resection Method (Bavaton-Braahear-Jordan) (Fig. 134)._In 

this amputation an external racket incision is used, the upper end of tho shaft 
of the femur being shelled out and the muscles divided by a circular incision. 
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d, ta th. shoulder, this method i. the sslest »«1 he*. "* 

£■££Xltmth*'l-uh.r *tm* U’liieli .W •« » 



132.—MAKUAI. «T ™k Awn-Wh.. '■‘ K “ l ■ STKP - 


(Mnenwitn.) 


. . ... of tin: limb is ina«lo at 

mid using an artificial !«(-'• £* !“'r-omdderubly reduced. Tho war 

some distance from the trim , dangers of infection are lour 

being placed at. a distance from the am 1 , ' , , ■ , ,. OI1( Htiou* requiring 

soned. This method is -triMnd.oatod m ^hefmnnr. etc 
"" tKHnIc. 1 ' i-'iu ■ - 1 ™"' T"-"'leh'«hur B p.i.io», «*W 
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the limb of blood, and apply the elastic constrictor in the form of a figure* 
of-8 around the pelvis and thigh. With the buttocks resting on the end of 
the table and the limb held in a position of slight adduction, flexion and inward 



Ro. 1M.—Manual CVwrnssroir or nta Asdokixxl Aosta, Broom h», (Umra.) 

rotation, mark out the racket incision ABODE. The handle of the racket AB 
begins 10 cm. (4 in.) above the great trochanter and extends downward 15 cm. 
(8 in.) on the external surface parallel to the posterior border of the vastus 
externus. body of the racket BODE is obliquely placed, the external point 
■ B being higher than the internal point D. The first incision includes the skin 
and deep fascia; these structures being raised by a few touches of the knife and 
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etracted upward. A circular amputation i* then performed at thin level. The 
interior crural and sciatic nerves are to be blocked with novocain before they 
ire divided. Ligate the blood-vessels and treat the nerves before proceeding^ 
vith the remaining steps of the operation. 1 Vo pen the vertical incision AB, \ 
through the periosteum, to the lame. V 

Strip up the soft parts subperios- 
toally, detaching the muscles from 
the trochanters. 'I'lie detachment of 
the muscles from the linen napern umi 
tnadimiters is facilitated by the use 
of a chisel. Kilter the joint from in 
front, divide the cotyloid ligament, 
force the head of the lame out by de¬ 
pressing the femur and rotating it 
outward. Divide the exposed liga¬ 
mentous tissues, remove the head 
from the socket, and iumplete the dis¬ 
articulation by dividing the posterior 
capsule. Attend to hemostasis. Make 
a 3-tier closure of the soft parts, mus¬ 
cle, fascia, and skin, and provide riilr- 
ls*r tills* drainage at the outer angle. 

REHECTION AMPUTATION MKTlt 
OD (KOCIlKli, l«7fl). —Kucher has 
modified the amputation-resection 
method and reverses the steps to this 
operation* He disarticulates the 
head first and finishes hv amputating 
the thigh. Kor the disarticulation of 
the head lie uses his posterior curved 
incision over the trochanter, and goes 
through the flbera of the gluteus miiximus. The uinputa- 
tion of the thigh is carried out hv a circular or by an oval incision extending 
upward on the outer side. 




F»u. 134. — Diaartic- 
ULATIUN AT T H IS 

Hir BY AN External 
Racket Incision. 
(Ravatnn - Brash- 
ear-Jordun Op.) 


'in. 13,1.—IlMAirrico- 
I.ATI11N AT THE Hir BY 
an Anterior HaiKkt 
Ini-whin. 


COMMENT_In both of these operations, as no direct pressure comes on the stump, 

it is advisable to uae the subperiosteal methods and maintain the insertion of aa many 
muscles ns possible. In this way n surprisingly useful stump is obtained. 


Extirpation Method (Verneuil-Beck-*o#e) (Figs. 133, 136).—According to 
Farabenf, Vcmeuil proposed to extirpate the thigh like a tumor, dividing the 
larger veaaels between two ligatures. The method was also practiced by Reck 
and improved by Rose. An anterior racket incision allows of an early ligation 
of the vessels, a direct exposure of the joint, and a more thorough extirpation 
in malignant diseases. It is also applicable in extensive damage to the soft 
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parts. This operation, however, is accompanied by more shock than the pre¬ 
ceding one. 

TECHNIC. —Position and precautions against shock and hemorrhage also 
apply in this operation. Mnrk out the anterior racket incision ABODE. The 



Fio. 130,— Dimhticolation or ihk Hip. Extirpation method by the lanrrolatn incision. (Kocher.) 


handle of the racket AB continences at the center of Poupnrt’s ligament, di¬ 
rectly over the line of the femttral vessels, and extends downward for 10 to 15 
cm. (4 to 0 in.'). Tho body of the ohlitpic racket BODE crosses the adductor 
muscles 10 to 12.5 cm. (4 to 5 in.) Mow the genitofemoral fold, traverses the 
posterior aspect of the thigh obliquely upward and outward over the outer side 
of tho thigh at the level of the base of tho trochanter to the point B. Carry 
the incision through the fascia and allow the wound edges to retract. Expose 
the femoral vessels and divide liotweon double ligatures. Block the anterior 
crural nerve with novocain. Divide the sartorins, rectus, iliopsoas, tensor 
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fascia femoris, and die remaining linn-clos on tin* anterior and exterior aspect 
of the thigh. Flex, rotate inward, and adduct. Pivide the insertion of the 
gluteus limxinms, increase the adduction, and divide the muscles attached to 
the great, trochanter. Itivide the muscles of the inner llap to the lame, adduct, 
and rotate, outward; expose the lesser tnvhuiiter and delaeh the iliopsoas, 
llivide the cotyloid ligament and enter the joint from the front. Impress the, 
limit and twist the head out. liloeh the sciatic nerve with novocain nnd com¬ 
plete the disarticulation hy severing the remaining jnisterior structures. The 
cicatrix falls to the outer side away from the genital region. 

After-treatment. - In all amputation* of the hi]) large dressings are applied 
and fixed in position with adhesive straps and dextrin bandages. As soon as 
tho wounds are healed. 11 inch's exercises are liegnu. 


INTEKIL10-ABDOMINAL AMPUTATION (JABOULAY) 

History, -llillrolh ]ierforined the operation in lvs'.i. the patient died 
shortly after, and the case was not published ( Klapp). .labonlay jM-rformed 
and described this operation in 1MM. Other pioneers in tin* work were (lirard, 
Caeciopoli, SalistschefT. and Kucher, in Europe, and Keen and Freeman, ill 
America. 

Indication!. —-This operation has lieon performed lor malignant growths of 
the pelvic hones, sarcomata of the lemur with secondary deposits in the pelvis, 
nnd in a few instances for extensive tuberculous disease of the hip. It is very 
questionable whether such a formidable operation should ever be cmployid for 
the latter condition. If practicable, a partial resection of the js'lvis, or ampu¬ 
tation of the pelvis with retention of the posteiior portion of the ilium ( Free¬ 
man's operation) (Fig. IdUi. should Is* preferred to the formal interilio-ah- 
dominul amputation. I’>y rctainiuu the posterior ilium the operation in short¬ 
ened nnd the difficulty of separating the sacro-iliac joint is avoided. Kotin 
(Fig. 140) calls attention to the fact that by saving the descending ramus 
of the pultcs. a ml the ascending ramus of the ischium, flic bleeding that, 
would come with the separation of the root of the |>enis is avoided. Ax- 
hausen suggests the closure of the pelvic rim by the osteiiplasti<- procedure 
(Fig. 141). 

Beanlti of Operation. --The immediate and remote results of thin operation 
arc discouraging. Rccurrenei- arc very common, the primary mortality rang¬ 
ing from 70 to 75 per cent. I lie greatest dangers are from shock and hemor¬ 
rhage. Raneohoff flltOh) reports (it eases of interilio-abdominul amputation 
with a mortality of ti* js*r cent. 

While having no personal exjierienec with the operation, work on the 
cadaver has led us to believe that the hoeher method is based on sound prin¬ 
ciples. Shock and hemorrhnge can Is; reduced hy employing Kocher’s tech¬ 
nic, Mom burg's const rietor. and l.ynn-1 hoinas forceps-tourniquet. Tho fol¬ 
lowing is Koeher’a description: 
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—“The median boailie vein is exposed and everything is prepared for 
intravenous injection. The patient is placed on a well warmed operating tabic, 
and an enema of tea and brandy is administered. An incision is made parallel to 
Poupart’s ligament exactly similar to that used in ligature of the 
common iliac artery (I in Fig. 187). (This might be effected 
under local anesthesia.) The fascia is divided in the form of an 
angular flap, the muscles are separated in the direction of their 
fibers, tho fascia of the transversalis is raised along with the peri¬ 
toneum, and the internal iliac fossa and the common iliac artery 
arc exposed. The artery is temporarily controlled with a suitable 
compressor or clamp (Hoisted), and af¬ 
ter the vciu 1ms hocu emptied by elevating 
the limb, it is also clamped. We regard 
temi>urary closure of the vessels ns a 
necessary precaution against collapse 
from acute nnciuia. The inner surfnee of 
the |telvis is now carefnlly investigated, 
tho limits of the tumor are defined, and 
the pro]>oHcd lines of section of the pelvis 
are determined. 

“The dorsal uspcct of tho innominate 
bone is then similarly examined. This is 
most satisfactorily effected through an in¬ 
cision in the same direction as that for 
ligature of the gluteal artery (2 in Fig. 

138), only considerably longer and more 
like the one we rocommcnd for posterior 
excision of the hip at tho upper border of 
tho gluteus maximus. The great snero- 
sciatie notch is thus exposed, and the line 
at which tho bone is to be divided is de¬ 
fined. After its filers have been split, the 
gluteus maximus can be drawn downward 
with a book without any appreciable 
bleeding; and the bone is exposed at the 
upper bonier of the great sacroBciatic 
notch, where it is to be divided, or, alter¬ 
natively, tho lower end of the sacroiliac 
synchondrosis is exposed. The tendon of 
the pyrifotmis is next cut across and the 
trunks of the great and small sciatie nerves are exposed and 
divided in the lower part of the great sacroeciatie notch. 

The abode incurred by division of the great sciatic nerve 
may be avoided by an injection of novocain. With a ham¬ 
mer and chisel, the base of the ischial spine is then cut 
through to the outer side of the internal pudic artery and 
nerve, and the inner aspect of the gemelli and the obturator 
intemus followed downward to the sacrosoiatic ligament, 
the descending ramus of the ischium being then chisded 
through into the foramen ovsle above the attachment of the ligament to the 
ischium and the tuberosity; in this way die tuber ischii is only held by the ligament 
and the muscles of the perineum. The anterior and posterior incisions are now 


Fra. 137.—Intss- 

IL10 - ABOOMIIMb 
, OtaaSTICUbATtON. 
" Anterior view. 
.'(Kosher.) 


Fra. 138.— Imtksilio- 
AsDOMiMAb Diuen- 

CCLATIOJf. 

(Koeher.) 
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joined, as shown in Fig. 138, No. 3. Crushing forceps are pushed underneath the 
gluteus medius and minimus in the proposed line of section of the ilium, and the 
muscles are then divided between two clamps, the application of the clamp being 
preferable to division of the muscles at their attachment to the bone. A Anger is 
now inserted into the anterior incision (Fig. 137, No. 1), two pairs of clamp forceps 
being introduced along it, and the abdominal muscles are clamped just above tho 
crest of the ilium. They are then divided between the forceps as far as the line of 
section of the crest posteriorly. The iliopsoas is next dealt with. Tho external iliac 
vessels, together with the ilio-inguinal and genitoc rural nerves, are raised and re- 



Flo. 139.—Link or Section in Khekman'e Csss 
or Amputation or the Pelvis. 



Km. 140.— Lins or Hection in Keen's Casb or 
Amputation ur the Pelvib. 


tracted; but the nerves which descend at the side of the psoas and iliacus, namely, 
the anterior crural and the external cutaneua, are divided. The iliopsoas is cut 
a nypaa between two forceps and the bone is divided with a chisel, bone forceps, or 
Gi gl i saw, from the sacrosciatic notch upward along the selected line. The anterior 
portion of the flap incision (Fig. 137, No. 4) is now carried vertically downward on 
the anterior surface of the adductors, thus exposing the boriumtal and descending 
ramus of the pubis, with the femoral vessels lying externally. The latter are ligated 
above the origin of the profunda so that the internal circumflex vessels may be re¬ 
tained in the flap. The pubis is next divided with a chisel or bone forceps as shown 
in Fig. 189 or Fig. 140 (Keen), separating die attachment of the internal and external 
obturator muscles from the foramen ovale. The obturator extern us is then cut across. 
Tho innominate bone can now be drawn downward and outward, being only held by 
the levator ani. The pelvic fascia and periosteum are divided at the entrance to the 
true pelvia as far as the horisontal ramus of the pubis, preserving die obturator ves 
aek and nerve and strip of fascia by which the levator ani and coccygeua are attached. 
Finally, the akin incisions arc completed, the adductors and the hamstrings are 
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divided at their origin from the tuber ischii, and the vessels arc tied seriatim. The 
forceps, which still grasp the muscles, are now removed one at a time, and the vessels 
are tied. 

“After transfusion, the temporary damp on the common iliac artery is removed 



Fio. 141.—Boas Plastic to Clohk tick Pklvir Rim ih 1ntkriliu>aiii>ouinal Disarticulation. 

(Axhaiuwm.) 

and any branches of the obturator. circumHcx, gluteal nnd sciatic arteries which may 
Still be bleeding, uro Immediately secured. Our incision corresponds in the main 
with that of Savariaud and Keen.” 
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DISEASES OK T1IK JOINTS AND HONKS 


('UKlNI'h A. Ml AVii.uamn 


DISEASES OF THE JOINTS 

ACUTE NON-INTECTIOU8 BYNOVITIB 

Acute synovitis «»f non-infections origin, such a* that mused by trauma, 
should be treated by absolute rest. The limb should he placed on a splint in 
the position which will Is- most, useful should adhesions form. Pressure, at 
first slight and newer sullieient to cause 1 pain, should be applied by means of 
smoeith turns of a rubber bandage. ln-in^r gradually incrcase'd day by day. Tho 
object of this pressure is to limit the- amount of edTusiou and to conduce; to its 
more rapid absorption. An ice- hair should, intermittently, an hour at. a timo, 
Is* placed ove*r the; rubber bandaire. As soon as the- tlui<l is pine, m assn pi nncl 
pussive motioiifl are; in order. The llttiel may persist and go on to the 1 , chroiiio 
form. 

ACUTE INFECTIOUS ABTHHITIB 

To treat this properly ami ollioaeiously eifte-n requires great, insight and skill. 
The chief infecting agents are* the ordinary pus e'oeci, tin; gonococcus, tho 
typhoid bacillus, the pneumococcus. and the meningococcus. 

The siicec-ss of treatment most often elc;peuds ujvin the recognition of thee 
underlying cause, and it should not be forgotten that most frequently arthritis, 
both acute and chronic, is enil.v a symptom of a disease; whose re*al nidus is in 
some distant part of the bnelv. A ure*thritis, eir other genito-■urinary infoction, 
suppurating Hiitral, ethmoidal, frontal, or mastoid cedis, gnstro-intcrdinal sepsis, 
diseased tonsils ami adenoids sheiuld not be overlooked in edieiting the etiology, 
and these will require appropriate treatment be;fore the arthritis can bo enrod. 
Frequent causes of arthritis are carious stumps of teeth. decay beneath an ap¬ 
parently gooel filling, anel very frequently pyorrhea nlveolaris. In ohscuro cases 
it will be best to get a rdntpcnograrn of the teeth, which may make evident a 
pus cavity, or cavities, at the roots of the teeth, with or without necrosis of the 
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alveolar process. Swelling of joints with high temperature may be due to a con¬ 
dition of anaphylaxis caused by an injection of serum. A similar condition 
may occur in dysentery, and it is common in pyemia and septicemia. It at 
times, as mentioned, follows the acute infectious diseases, such as scarlatina, 
measles, and small-pox It follows punctured wounds, compound dislocations, 
and fractures (see Wounds of Joints). 

If it be possible to obtain an organism from the original focus of infection, a 
vaccine should be made from this and administered to the patient at appro¬ 
priate intervals and dosage. Aspiration of the affected joint is a most valu¬ 
able help in the diagnosis when the surgeon is in doubt. Pus cocci and 
pneumococci may often be demonstrated, more rarely gonococci, typhoid bacilli, 
?jfa&d meningococci. 


Typhoid Abthritis 

The hip is the joint most frequently affected. Best and protection by 
splints should be used. To prevent the frequent dislocation, the attitude of 
flexion and adduction should be avoided by applying extension to the lower ex¬ 
tremity. Aspiration of the fluid should bo employed and the subsequent injec¬ 
tion of half an ounce of a 2 per cent, formalin in glycerin solution is advised. 
If a pus infection be added, the ordinary treatment of a suppurating joint 
must be employed. 

Gonorrheal Arthritis 

This is commonest in the knee, but the tarsal and carpal joints, ankle, and 
hip are also frequently affected, and any joint in the body may be attacked, 
or it may occur in several joints simultaneously. The urethritis has usually 
passed into the chronic stage and through the urethroscope one sees congested 
patches in the urethra. 

The treatment consists, first, in local applications to the patches in the 
urethra. Internal remedies such as oil of sandal-wood and copaiba give little 
(benefit. [In these cases I have found sandal-wood oil of great benefit 
'll. Santal Midi, M. 10 every 4 hours.— Editor.] Autogenous vaccines and 
imtigonoooocns serum Bhould also be employed. The diet should be light and 
Ah stimulants allowed. Absolute rest should be ordered and the patient put to 
bed. . The joint should be enveloped in cotton-wool, which is firmly bandaged 
so as to exert as much even pressure as can be borne without pain, and a light 
plaster splint applied to immohilixe the joint An ice bag will relieve the pain 
and tenderness. Counter-irritation is often of value, and in mild cases tincture 
of iodin may be painted over the joint until the skin becomes sore. In severe 
cases blisters may be applied. When the pain disappears an elastic bandage 
may be applied over the cotton-wool and the pressure gradually increased. If 
recover y is How, Bier’s hypetemio treatment may be used to advantage. As 
soon as the pain and tenderness have disappeared, massage, hot-air baths, ap- 
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plications of superheated air, and active and passive motions should be em¬ 
ployed. At the beginning massage should be given once a day for about a 
quarter of an hour. After a few days it. may bo practiced twice a day, the 
pressure being maintained between the periods of musange. Extensive effusions 
should be removed by repeated aspirations, since otherwise the ligaments tnay 
be Btretclicd and a loose joint result. The joint may he washed out, following 
aspirations, by either a It per cent, solution of carbolic acid or a 1 per cent 
watery sublimate solution, or a 2 ]>er cent, formalin in glycerin solution. Should 
suppuration occur, drainugc of the joint should be luudc. In persistent ruses 
drainage of the seminal vesicles (seo t’hronie donor rhea 1 Arthritis) may be 
invaluable. 


Lfukorruka t. Arthritis 

This may occur in women suffering from leukorrhen, and is undistinguish* 
able clinically from arthritis due to gonorrhea. The cause should be ascer¬ 
tained and the local condition carefully treated, upon which the joint symptoms 
will rapidly subside. Local treatment as for gonorrheal arthritis should bo 
udopted. 

PxKrsiocorcAt. Arthritih 

The true nature of the infecting organism is easily ascertained in smears of 
the pus, or from a culture of the joint fluid. Vaccines from these ahonld bo 
given. In mild eases iinmobili/jitioii of the joint with aspiration and washing 
out, may sutliee, and numerous eases recover with complete restoration of 
function. If the joint Is- full of pus and the constitutional symptoms severe^ 
the sooner the joint is drained the better for the subsequent restoration of fune*, 
tion. Bulkier 05) analyzes 172 eases, among which tho mortality was 50 pet' 
cent. 

Puncturk, Aspiration, and In.ikctiojt of IsnivimrAi. .Tonrrs 

The preparation of the patient, surgeon, assistants, ami apparatus must W 
as careful ns for an arthrotoniv. 

Hip Joint.—A trocar and cannula are employed, 2% to 3'A inches 
length. The thigh should lm in adduction and slight internal rotation. Tb# 
trocar is introduced immediately ahovo the tip of tho trochanter major, midway 
between its anterior and posterior borders, and is hold at right angles to the axis 
of the femur. At the point of injection insert a hyfsidcnnic needle and inject 
under the skin a few drops of a 4 per cent, novocain solution. The trocar is 
inserted until its point strikes the head of the femur, or the neck near the head. 
The limb is then strongly adducted, when the instrument is pushed upward and 
inward until the point comes to lie between the head of the femur and the rim 
of the acetabulum. The cannula is withdrawn and the instrument still further 
inserted into the joint, all tho fluid is allowed to escape, and, if no washing out 

KA 
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or injection of the joint is to bo practiced, the instrument is withdrawn, a 
sterile dressing applied, and a bandage put on which will exert pressure on the 
joint. The joint may l>e washed out with sterile salt solution. This is done 
with an irrigator or a common sterile glass syringe attached to the cannula by 
sterile ruhl>er tubing. Many follow the lavage in cases of more mild sepsis hv 
injecting a 5 per cent, solution of carbolic acid, or u 2 per cent, solution of 
formalin in glycerin (-4 hours old), or of a 1 to 4,000 sublimate solu¬ 
tion. When tulKirculosis is present one may inject a sterile emulsion of iodo¬ 
form in glycerin (iodoform 10 jmt cent., formalin 2 per cent., glycerin q. s., 
Murphy). 

FROM ItU NON Nil 'H POINT. —The aspiration may bo made from in front at 
the median edge of the sartorius on a line which joins the place where one can 
compress the femoral artery against the pubic bone and the tip of the trochanter 
major. One lays the index linger of the left hand upon the vessels to avoid 
injuring them, and directs the trocar nntero-postcriorly into the depths, where, 
with great certainty, particularly in joint, effusions, he comes upon the capsule 
at the up|»er edge of the femoral neck. 

Knee. —At a point just above and external to the patella inject a few drops 
of a 4 per cent, novocain solution. Puncture the skin in this area with a knife, 
and through this puncture pass a trocar and cannula down and in until the 
point is made to touch the articular surface of the patella. This indicates 
that the needle has entered tin 1 joint. Withdraw the cannula and allow the 
fluid to osenpo. Washing of the joint and injection may follow (see under 
Ilip). 

Ankle. —The bulging caused by fluid effused into this joint is first noticed 
in front of the malleoli on either side of the extensor tendons. As the position 
of the joint does not affect, its capacity ami the flexor and extensor muscles alsmt 
equal oneli other in power, the foot does not assume any characteristic position 
when tho ankle is inflamed. The bulging in front of the external malhsilns is 
the host point to puncture, aspirate, wash out, or inject the joint. (For 
solutions, wic under Ilip.) 

Elbow. —Puncture of the ellrnw is made as follows: Palpate the position of 
the head of the radius and just above the radial head, on the outer side of the 
arm, introduce a trocar and cannula at right angles to the long axis of the ex¬ 
tremity. 

Wrist. —This joint, ninv he punctured on the posterior aspect, either to tho 
outer or inner aspect of the extensor tendons, where the effusion oanscs bulging 
of the capsule. 

Acute Sui>i'urative Arthritis 

Suppnrntion in n joint caused by ordinary pus cocci is one of the severest 
accidents which cun happen to a patient, nud the surgeon should take nil pre¬ 
cautions in operating in the vicinity of joints that no infection is introduced into 
the joint cavity, and all joint operations themselves should be carried out with 
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even more vigorous asepsis, if possible, tlmn usual, since joints resist infection 
very poorly. Tuberculous joints sliould never Ik* n]H'iicd for drainage only, 
unless they be secondarily acutely infected with ordinary pus cotri. ('oiiservil- 
tive treatment is ]>erinissible in eases where aspiration reveals the presence of a 
few pus corpuscles in a joint and the constitutional symptoms are not severe, 
particularly if the aspirated fluid does not show streptococci. Vaccines should 
be made at once from the organism obtained in the aspirated lluid and ndmiiiia 
tered. The joint sliould lie iuuunhili/.cd with an appropriate splint, and should 
be aspirated every two or three days; this should he followed by washing the 
joint out with sterile salt solution, followed by the iujivtiou of half an ounce to 
an ounce of a - per cent, formalin and glycerin solution. If the infivtion is 
in a joint in the lower extremity, the comfort of the patient will lie increased by 
a Muck's extension. Ikiily bakings or the application of su|ierhcutcd air, 
combined with Ilier's hyperemia, will help to alia' the inflammation. An ice. 
bug or hot fomentations may also be used. It the symptoms grow worse, or if 
from the start they are severe, and, it aspiration rexeal streptococci or even 
staphylococci, then no time should Is- lost in opening and draining the joint by 
free incisions and inserting through ami through drainage tubes. Following 
these incisions tin- liest methods of treatment are continuous irrigation or the 
continuous water bath, preferably tin 1 former. 

Continuous Irrigation. In carrying this out the limb should Is* placed upon 
some sort of splint. < hie of the most useful is that composed ol wire netting or 
perforated zinc, cut to shape and moulded so as to lit the limit accurately. Thu 
skin around the wound should be smeared with sterile vasclin and mackintoshes 
should l>c arranged around the extremity, so that the fluid is conducted into 

some suitable receptacle. The nozzle of the irrigator should then In.iiuect.ed 

with the highest drainage titlie. The fluid should Is* salt solution or tincture of 
iodiu (a dram to the pint) at the body temperature, allowed to trickle slowly 
through the tills*. The nozzle should Is* attached to the various drainage tidies 
in succession so as to flush out the whole joint. 

The Continuous Water-bath. When irrigation cannot. U- practiced, tin* limb 
should lie immersed in a water-bath night ami day, all dressings lieing removed. 
The tluid should be changed frequently. 

Drainage of Joint*.— ukai v\«ik uk tiik tin*. Suppuration in the hip 
joint is most frequently due to acute epiphysitis of the upper ••rid of iho femur. 
An anterior and u jiosterior incision should lie made to provide for druinnge. 
The anterior ineision is made lirM and liegius 1 inch U*low and tg inch internal 
to the anterior superior spine, and is carried downward uml inward for 3 or 4 
inches. It is dccjiciicd until the inner lmrder of the sartorius is excised, which 
is retracted outward. Tim tendon of the rectus femoris tlmn conics into view 
and is likewise retracted outward, l’ciientli is tlm psoas iliacus muscle, which 
is retracted inward. This exposes the joint capsule, which is split, transversely 
over the head and neck. In every ease counter-openings for liettcr druinagn 
should be made through the posterior part of tlm joint. A long, stout pair of 
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dressing forceps should be pushed from the anterior opening in the capsule 
through the posterior part of the capsule, and made to project in the buttock, as 
close as possible to the trochanter. The ends of the forceps are cut down upon 
behind and are pushed through the opening. They arc then expanded so as to 
enlarge the opening, and they next grasp the end of a drainage tube, with holes 
for drainago cut in the side, which is pulled through the joint. First, however, 
careful inspection of the head and neck should bo made to determine whether 
the suppuration bo duo to acute epiphysitis. If this bo found to be the cause, 
the best plan is to remove the head and nock of the femur. Immediately upon 
removing tho heud, the cut end of tho nock should bo swabbed with undiluted 
carbolic acid, which forms an albuminate, which seals up the cut surface and 
helps to form a barrier to prevent osteomyelitis. In some cases necrosis of tho 
cut surfuco will take place, and in three or four months after separation has 
occurred it will l>o necessary to remove the necrosed fragment or fruginents. A 
second drainago tube should he inserted into tho joint, in front, nnd the joint 
thoroughly washed out. Sterile dressings should Ik; applied and the hip put up 
in abduction with a Buck’s extension on the extremity to prevent the flexed 
position boiug assumed. To prevent rotation a transverse splint should be 
fastonod behind tho kucc joint with plastcr-of-Puris. 

THE ACETABULUM may become affected with osteomyelitis. This will re¬ 
quire removal of the head to effect proper access, after which the walls of tho 
acetabulum should be gouged out to remove diseased bone. The whole thickness 
of the bottom of the acetabulum should lie removed so thut no puddle of pus can 
remain undrained in this locality. Frequent examination by rectum should be 
made to determine any pelvic collection of pus. Such a collection should bo 
drained through an incision made at tho inner side of the tuberosity of the 
ischium. If pus be found in tho iliac fossa, an incision should bo made just in¬ 
ternal to the anterior superior spine, care being taken to push up tho peritoneum 
so aB to avoid opening the peritoneal cavity. 

The joint will most certainly become nnkvlosed, hence it should be kept in 
the abducted position. Later will come the decision as to the advisability of a 
Murphy’s arthroplasty to obtain motion. 

DBAINAOE OE THE KNEE.—A. Antkhoi.atkkal Incisio.vh.— For explora¬ 
tion or to remove serum or blood from the joint one incision in front will 
suffice. The incision is vertical, one finger’s breadth oxtemal to tho patella. It 
may be small in 'some instances, but if pus be present, longer incisions will be 
neo6Bsaiy, extending upward above the patella 1U. in. or more, so as to drain tho 
pouch above, and downward to the upper border of the tibia. A second incision 
on the outer side should bo made likewise. If drainago is required, insert a 
tube juBt inside the synovial membrane on either side just above the patella. It 
may be necessary also to provide posterior drainage on one or both sides. In 
this case counter openings may be made at the original operation or later on as 
Occasion may Tequire. They are made as follows: Pass a short dressing forceps 
through the external anterior incision and with it raise up the soft parts on the 



DISEASES OF THE JOINTS 


881 


outer side, just anterior to the hamstrings, thus avoiding the external popliteal 
uerve; on the inner side it may go between the tendons. Cut down with a knife 
upon the forceps, which are pushed through and opened. The forceps then seise 
a drainage tube and draw it into the joint. 

A more rational method of draining the joint is to make posterior 
incisions at the primary operation, thus giving the best method of draining 
the joint. 

B. Postkuiok Dk.unaok. —On (hr Oulrr Sulr. —Slightly flex the knoo 
nnd locate the biceps tendon, make an incision through the skin and fasciu 2*|» 
in. long in front of and parallel to the tendon. 1 letrnet the hiivps tendon back* 
wurd nnd expose the jmsterior Ismler of tlie external condyle of tho femur. 
Open the eupsule aud enlarge the o|M>ning, as may la* desired. 

On (hr Innrr Sufr. —Kxtend the knee aud Ilex the thigh on the pelvis. This 
allows one to sec ami palpate a longitudinal groove beside aud behind tho in¬ 
ternal condyle. The inner lamlcr of the groove is formed by the gracilis and 
the outer Ismler hv the scmitcudinosua. Make a longitudinal incision through 
the skin and fascia in the alsive groove, with the middle of the incision opposite 
the line of the knee joint. Kxjswc the sartorius and, half hidden by it, tho 
gracilis. To the outer side of these tendons note the narrow tendon of the semi* 
tendinoses aud. more deeply situated, the large seiui-meiuhrauosus tendon, lie- 
tract these* tendons backward and open the joint on the |msteriur Ismler of tho 
internal condyle of the femur by an incision reaching from the Ismler of tho 
meniscus to the upper end of the eupsule. The serous bursa tinder tho soiui- 
membrnnosuH is felt by the finger and o|»eiicd. To avoid drainage tidies it has 
been suggested that the synovial membrane la* stitched to the skin by catgut 
sutures. It would seem wise, however, in severe, infectious to insert a drainage 
tube just inside the synovia to ki*cp the edges of the incision open. 

furred Innsinn irilh Hrflrrion of I'atelfo l'/nvnnl ( Perk's fl/irradon ).- 
The infection may not lie overcome even with four incisions as alsive, nnd some 
further attempt to provide ndispiute drainage will Is*, necessary, in which tho 
curved incision with reflexion of the patella upward may Is- employed (Fig, 1). 
The incision is carried downward, divides the ligHtnentmn patella*, and extends 
from tlie posterior border of ono coudyhfcto a corresponding point on the other 
condyle. Divide tho anterior capsule, both lateral and both crucial ligaments, 
C, allowing the posterior ligaments, D, alone to remain intact. On each side 
make a lateral cut upward sufticient to permit the complete turning upward of 
the antorior flap, including the patella, B, and all the tissues down to the joint. 
This exposes all parts of the upper synovial pouch. Keep the patellar flap in 
its new turned*np position by a stitch, A, between it and the skin of tho thigh. 
Keep the knee flexed to such an extent that the whole popliteal surface of the 
joint is exposed but no injurious compression is exerted on the popliteal vesoela. 
Wash the joint with salt solution and pack every crevice loosely with gauze wet 
in salt solution. Mould a posterior splint out of plaster-of-Paris bandages in 
the extreme flexed position. Watch the circulation of the foot lest it be impeded 
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by too great flexion. Subsequently allow salt solution to trickle drop by drop 
continuously on the dressing. Dress duily under nitrous oxid anesthesia. In 
many instances even this radical procedure will be insufficient and amputation 
will be necessury to save life. 

•If the infectious process abate, Peck and others recommend performing 
arthrectomy at once, since it more than likely will be impossible to close tho 

wound, on account of the 
shrinking of the skin Hap. 
without, removing the ar- 
t. i c u I a r surfaces, and a 
iibrous ankylosis is certain 
to result, with possibly a 
suhluxatiou of the tibia 
ou the femur. Every pa¬ 
tient. however, should he 
judged by the conditions 
present. In cases in which 
the infection rapidly sub¬ 
sides (rare) the flexion 
should Is- gradually 
straightened out. When 
full extension is obtained, 
the flap should, if possible, 
be sewn in position, par¬ 
ticularly the ligainentum 
]) a t e 11 :e, providing for 
lateral drainage. Early 
motion should be made. 
Ankylosis is almost tho 
rule. When the joint is 
healed, arthroplasty may 
bo tried or, if tin* joint be 
painful on walking, a re¬ 
section may lie done, 
vertical incision along the 
1 .j in. below the tip of the 
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1.—Drainage or Knee. A, Stitrh liPtwern flap and skin 
ot thigh; I), pnMln; C, divided crucial lig;in«>iil«; D, posterior 
ligaments. (Peck.) 

DRAINAGE OF THE ANKLE.- Make a 2-ineli 


untorior liordcr of tho external malleolus, ending 
malleolus. On tho inner side of the incision arc tho extensor tendons and tho 
peronous tortius. Divide tho annular lignment and open the joint immediately 
in front of the malleolus. Pass a closed forceps across ami through the joint to 
tho inner side, keeping it in contact with tlip bone throughout and lying behind 
the synovial sheath of tlio extensor tendons. The soft pnrts are raised bv the 
forceps in front of the internal malleolus, the points nre cut down upon, and a 
fenestrated rubber tube is drown through. If the double anterior arthrotomy 
wound is insufficient for drainage, n posterior counter-puncture should be made 



DISEASES OF THE JOINTS 


883 


to the outer side of the tendo Aehillis. I f mi ineision is added on the inner side, 
eut elose to the inner border of the Aehilles tendon, retraet the interior tibinl 
vessels and nerve, and the llexor tendons ..f the foot inward, and incise the joint 

between these struetnri's and the tendo Aehillis. 

Ahtua«salk.-tojiv kok IIua.n AOK. Kcnoval of the astrajialus is j.raetieall.v 
the only thorousih method for drainii* eases of severe infection of the an e. 
See under Excision or I {exertion of the Ankle. |>afie 1*0. 

UTKKXO< I.A\ UTI.AIi AMI TKMPuiniM AXll.UAltY AUTKTI.ATUIXS. Sup 
purative arthritis of the stcrn.M-lav ienlar and the tcmporomuxillary articulation* 
will at tirst require simple drainage. Sinee. if this is not snllie.ent and the in 
feetion profiiesses. we eannot amputate, the only alter,.nine is excision or the 
articulation. (See under Ihwetions ot Joints.) In doitifi tins eare mom a 
exercised not to infect the medulla ot the hone. The pus is washed out of the 
joint, and sullieieut 1 km, e removed to lay the joint eavity freely open 1 he raw 
surfaces are thoroughly covered with undiluted carbolic acid, winch forms an 
albuminate over the surfaces, thus preveutit.fi absorption ot infection mto the 
Ihuic. This is washed away with alcohol. The cavities are then packed loosely 
with wet fia„/e. As a rule, the cases thus treated do well 

Stun t.liKII AliTlIUtmiMY roll HHAIXAUH. "1 all the la I fir J<MI1 * O 
extremities, the shoulder join, i- the leas, disposed to mtlanunatio,, . A- per 
in MH*. cases. Ilueter). It is not even frequently atTectcd m |h.K urtlirit • 

If in a suppurative infection a single incision is thoiifilit adequ.iti. t a «s i u . 
for draimme is made behind. It brains at the implc of the ticronuon pns-r-a and 

,, J tii.' .. ... .1- •M...U 7 

lnir.li. 11. nnurfililt III.I|!i» "f I 1 "' J" 1 " 1 ' ''I”' ; , 

exposed, which is crossed by the infraspinatus and teres minor tendons lm 
capsule should then Ik- incised and the joint exposed so ..Ho detenmae vim 1 
„ resection is demanded. Uraitame should !*• earned out with tubes |o th a 
incision mav |«. added another a, the apex of the axilla, thus dram,,* the lower 

i “ r, ,;: , :!::r"„r...ii...,..*.. ;r**r 

mav | N > demanded. The ante,!. r is marie tirst. The .. «; 'ertmal thro * , 

the' deltoid or oblique in the direction of the deltoid hirers whml, an- «1»ratwl. 
The joint capsule is incised ami ihe l.ieepH si,r ath opened I he temlon of 
Wl-ps is draw,, outward, am. a dre*sin, forceps is pass, from m front In¬ 
terior lv thnu.,1, the joint, between the flb-nobl -av.ty and humeral head 1 In, 
is the,', eut .low,, upon from liehind at the poster,or l-.rdcr of the deltoid. A 

rullr drain is thru drawn into the middle of the joint Iron. M .. and ono 

fnnn in front is inserted a short distance into the joint. 1 he ^ft 

open and Kk.scIv packed with cause. A larp> jtauw dn-ss.mr ,s a ,,, ,, d aUmt the 
shoulder and tlJrax and finnly held in place by a hand,*- and the ft.nj.rm i. 
placed in a slii*. After cessation of the siippuratmn and fever the .nr 
tul>c is first withdrawn and then the interior. One U V ms as early as js.ss.hlo 
with active and passive motions, particularly rotation and upward elevation 
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from the side. To the anterior and posterior drains may be added one in the 
axilla, made by directing the dressing forceps; passed from the anterior incision, 
downward, where it is cut upon at the apex of the axilla. 

DRAINAGE OF THE ELBOW.—Incisions should bo made on each Bide of the 
olecranon bo as to drain the olecranon fossa, and possibly others in front of each 
condyle so as to drain tho front of the joint. In each incision rubber drainage 
tubes should be inserted into the joint and continuous irrigation established, or 
the elbow inserted in a continuous water-bath without any dressing being ap¬ 
plied about the joint. 

DRAINAGE OF THE WBJST. —In tho wrist projicr drainage is very difficult 
to obtain, and can only bo accomplished by laving tho joint freely open in sev¬ 
eral places, particularly on tho posterior and inner aspects. (Fur incisions, sec 
Resection of Wrist.) 

Aoittbs Inflammations of tiik Si-ink 

Tho vertebral joints arc but rarely involved in an acute suppuration or in 
an acute gonorrheal or pneumococcal inflammation. Typhoid infection of the 
synovial membrane of the iutervcrtchrnl joints is much more frequent. Sup¬ 
puration in a typhoid spine is unknown, but the possibility of u tuberculous 
lesion following typhoid fever must be remcinliorod. The patient always re¬ 
covers, usually completely, but the recovery is slow and tedious, u year being 
the average duration of the Bovoro cases. The treatment of typhoid spine is rest, 
the milder cases being strapped to take the strain off tho spinul joints. Severer 
cases demand a light Bpinul brace or a plustcr jacket. For the severest cases 
recumbency iB necessary, preferably on a gas-pipe frame. 

OHBONXO ABTHBITI8 

Chronic arthritis is tho expression in tho joint tissues of a long-continued 
irritation. Most, if not all, the cases of chronic joint discuses urc divisible into 
two main classes, or types. (The classification given by Dr. Leonard W. Ely 
will be followed.) 

Type I.—Typo I includes eases characterized by proliferation of tho Bynovia 
and marrow, followed by atrophy of hone and cartilage. Under this heading 
fall tuberculosis, chronic gonorrheal ami syphilitic urthritis, rheumatoid arthri¬ 
tis (or atrophic arthritis), and arthritis deformans. The view is gaining 
ground that all of this group are probably of infectious origin. In this class 
also come non-traumatio simple synovitis and intermittent hydrops. 

Type IL—Cases characterized by inflammation and degeneration of the 
synovia, by degeneration of the marrow and by resulting hypertrophy of bone 
and cartilage, constitute this class. Under this head are grouped cases of 
ostoarthritis, Heberden’s nodes, etc. 

Simple 8}novitia.—Tuberculosis, gonorrhea, and Byphilis should be fairly 
easily reeognised, as well as traumatic synovitis. 
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Any organism which can cause an acute arthritis can cause a chronic ono, 
heucc the importance of ascertaining a focus for possible absorption, either of 
organisms or their toxins. (bistro-intestinal disturbance, visceroptosis, gonor* 
rhen, pregnancy, labor and the menopanse, diseased tonsils, suppurating teeth, 
infected sinuses of the nose, a history of an old, |tcrlui|M forgotten, chancre, all 
these and other sources of infection should be looked into. The frequent oc¬ 
currence of pyorrhea alvcolaris in pregnancy should bo noted. Appendix and 
gall-bladder diseases should bo sought for. Vaccines should lie made at once 
from any focus and administered. 

TREATMENT.- -One or more joints may be involved at. the same timo or in 
succession, and tlnid may lie present or absent. If symptoms ]s*rsist, the joint 
may be strapjied with adhosiio tn|*o or placed on a jsisterior splint until the 
fluid is gone. The joint may ho baked or massaged. Hydrotherapy or vibratory 
massage will often lie found useful, ('ouutcrirritnuts, such as applications of 
tincture of iodin or blisters, may lx* used. Those east's dc|tcudcut upon absorp¬ 
tion of intestinal poisons will lie Itcuclitcd by purging, hence the Itcnclit of many 
spas. If gross prolapse of the alalomiual organs lie present, they should Itc held 
in place either by an operation, or. tiltin' frequently, by the use of apparatus ami 
exen-ises to support the aMumiiial wall. The usual form of apparatus is a light 
spinal brace, with an apron over the lower nlalomcii. (lobltliwaite puts bin 
severe eases to bed for a while on a hart! mattress, with their shoulders low mid 
a firm cushion in the back of their middle thoracic spine, with the idea of ex¬ 
panding the chest, pulling up the diaphragm, ami thus making room for tbo 
displaced abdominal organs. His results seem excellent. 

Severe or Xultiarticular Group. This group is essentially multiartieular 
ami progressive, involving vurions joints in succession. A focus of infection is 
thought to exist somewhere in the body in every ease (see preceding section). 
An increased excretion of calcium salts has lieeu detected in those cases, which 
is what one would expect when the lame is atrophying. Fibrous adhesions may 
form lie tween the degenerated cartilage and its fellow of the other Imne. enter¬ 
ing into the articulation, or lietween it and the synovia, or lietwoou both. 
Bony ankylosis may also occur as well as subluxations and distortions. Tho 
disease usually attacks first the joints of the fingers and travels toward the 
trunk. 

Still has described a special form of this disease, occurring in children 
before the serond dentition, and accompanied by enlargement of the lymph 
nodes and of the spleen. The swollen lymph nodes are very suggestive of an 
infection. 

TREATMENT. —As in the preceding cIbsh, so in thia, the treatment to he suc¬ 
cessful must find the focus from which absorption is taking place and eliminate 
it. For tho possible foci, sec the preceding class. Remarkable results have 
followed splitting and draining the seminal vesicles in cases resisting all other 
forms of treatment (see under Chronic Gonorrheal Arthritis). It must he 
remembered that it is the secondary infection following upon a g o n or r h eal 
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infection of the seminal vesicles which causes the joint lesions, and this cause 
may act for years. 

If after careful study we arc unable to find the cause, we must fall back upon 
empiricism (Ely). Our first thought is of syphilis without other manifesta¬ 
tions. AntiByplii litic treatment should be carried out for six months, relying 
upon mercury and salvarsan. Failing in this treatment, we may empirically 
administor powdered extract of thymus gland (grains 10, 3 times a day), or 
extract of thyroid or suprurcnal gland, or milk which has undergone lactic acid 
fomentation. 

Local Tkkatmknt. —During the acute stage, or exacerbations, rest in bed 
should bo enjoined, with a splint upon tho j< int, the knees lieing kept in com¬ 
plete extension and the elbows and ankles ut u right-angled tlexiou. Applica¬ 
tions of heat or cold may allay the pain, us also may the salicylates, which are 
pnllintivo but not curative. During the remissions the patients should lie en¬ 
couraged to get about in tho open air, thu affected joints lining supported by 
some form of movable brace, which not only protects them from injury, but 
also permits motion through a limited arc. Passive motion to the limit of 
tolcrution will preserve all the motion that is possible. .Mussagu and Zander 
exorcises should be used, as well as tho Bier treatment by passive congestion. 

Operative treatment will lie rarely indicutcd except occasionally in those 
joints, such as the knee, where tho disease has run its course, and has left be¬ 
hind it hypertrophied fringes which mechanically interfere with fuuctiuu. In 
these cases one may opeu the joint and trim uwuy the fringes. 

Tubkhoulous Aktukitis 

Ely says: “Tuberculosis manifests throughout the body n marked affinity 
for epithelial, endothelial, and lymphoid tissues, uud, if unmixed with a sec¬ 
ondary infection, it rarely attacks directly any other tissues whatever, but 
simply affects them by interfering with their nutrition.’’ lie goes on to 
remark: “In tho region of the joints we find two lymphoid structures, the rod 
marrow and the synovia. The uniuixcd disease never occurs in the shafts of tho 
long bones, where ordinary yellow or fatty marrow is formed. In children tho 
original focus is said to bo almost invariably in tiny, marrow; in adults, though 
good authorities differ on this point, tho synovial form is probably of about 
equal frequency with that of tho marrow. The disease must find its pabulum in 
tho two lymphoid tissues (marrow and synovia), and, if wo can cause the disap¬ 
pearance of these two tissues, tho disease cannot exist.” 

The usual result of joint tuberculosis is u more or less damaged joint with a 
restriction or nlsilit.ion of motion. The ankylosis is always Hbrons. Bony union 
never tnkos place except after resection, or in children after a mixed infection. 
No exostoses ever form in tuberculous joints. Joint fungus is a name given to 
those cases in which an extreme proliferation exists in the synovia, while caries 
sicca refers to a typo of disease characterised by a dry condition of the joint 
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with a preponderance of osteal involvement. In the knee, elbow, and auklo tho 
swelling takes on u poeitliur fusiform shape uveent tutted by tin* atrophy of the 
muscles above uiul below the joint, the overlying skin assuming a hlunoliod 
appearance and the su|H*rlieiul veins becoming distended. Ibis |**ettliur wm- 
dition lias received the iiuiue "white swelling or "tumor allots. 

General Treatment. A few general remarks will first he given on this sub¬ 
ject. Constitutional treatment, as in all tortus of tnltereiilosis. is most ittt|Mtr- 
tnnt. The patient’s general health should Ik* kept at the highest jtoiut, (otod 
food and pleutv of fresh atr for the entire day and night are essential. Tho 
patient should sloop out of doors without fail. Adenoids and diseased tonsils 
must lie removed. No drugs are mvessary. Cod liver oil in winter is un ex¬ 
cellent form of fat. 

UKI.IOTHKHAI'YV A new form of treatment as curried out in Switzerland 
has given excellent. results and deserves a wider extension in America. It is the 
cxttosnroof the entire Imdv (excepting the head > to the sun’s rays ( heliotherapy \ 
for as long a time as is jmssihle every day. all dressings Wing removed Irom Mm 
atTeeted joint. The following remarks are front an article on Heliotherapy by 
Henry Dietrich (.0 

“In titiKt U'lllicr established the first sanatorium f»r the s.v-teniutie treatment of 
surgical tnliereuh.sis at l.e,v»„i. Switzerland. and since Man In- has erected two na.ro 
the same place, so that he can imw aecomnashite I.Vi patients. H 

are ](icilti'd r.-spn tivelv at altitude of l.-'.MI. I ."a*", ami !..',<«> Jtlelefs about .t.MIO 1 1110 
and 4 .MM feet t. Two hmiilred Wds are reserved for ehddren. Holla r m l'>- «ddr.*sH 
before the (iesellsehaft <lo„t-cWr Nal.irforseher uml Aer/te III haet.r in U . sn>s 
■It is ill snrgie.ll tuberculo-i- that we have sum the best re-,.Its fro.,, heliotherapy. 

and wo .. tale the treatment of it o.,r hfe work. As a result of ' . 

the use of the light-cure in higher altitude, has,si on an experan.f . W 1 

maintain to-dnv that the enre of surgical Inhere,ilosts >n all Us f-n„s. m „H stag s. 
ns well as at evorv age of life. eat, he necoinplislasl. The closed surgical tuWreuhmi* 
always heals, if one will only he patient, and nls.ve all if one understands how to keep 
it chined. To transform a closed ttil,,-retd,,sis into an open <„><• means to tm-renso ,< 
gravity of the ease a hundredfold. A diminution of the vital,tv ,.f the ti«i»*a «he 
inevitable consequence. . . . To regard a surgical tnls-reulos.s as a loe«l d>*ra«a 

which can lie cun-d by local treatment ahum is 11 ruinous error. On the contrary, it 
is a general affection which require* general treatment Of all M'Hsmj diseases it 
is the one. in which tlm individual rcsistatme. plays a deciding part. Our first^ fl_ H 
therefore is directed to impn.vc general conditions aiirl thus to bring alsiitt a healing 
of the local focus by treatment of the entire system. A rational local treatment ta 

necessary ns well, provided it is not t<*» orie-sidrsl. 4 , 

"Patients on arriving at tin* sanatorium are put to b,sl for a f-w days even those 
whose loeal condition does not make this imperative. They are thus allowed to Itcnm 
acclimated to the altitmle. After three or five days as a rule, t W.Y are pushed out onto 
the verandas into the stu,shine. The head is cover,-1 with a wh.tr hat or an umbrella, 
the eves prelected with dark glasses and a white garment won, over the ssly. On the 
first day the feet nre exposed three times a day for five minutes; on the second duy 
Jhr^to five hours daily. This, as a rule, is the maximum, although some War tho 
three time* ten minutes, and the leg* to the k„os three turns, five mutates; on the 
third day the exposures are increased five minutes three tun,si daily; on the fourth 



868 DISEASES OF THE JOINTS AND BONEf , 

's 

day the thighs are included; on the fifth day the arms; on the sixth day the back and 
on the seventh the abdomen and chest, so that at the end of the first week some parts 
of the body are exposed for one and one-half hours per day. The exposures are in¬ 
creased five minutes three times daily until the patient gets a full sun-bath for from 
three to five hours daily. This, as a rule, is the maximum, although some bear the 
treatment for seven hours. Individualization of course is necessary, and in some 
instances the scheme of exposures must be modified to suit the case. Pulse and tem¬ 
perature are closely watched and used as an indicator of the patient’s tolerance. 

“Rollier has discarded the use of all non-removable appliances for immobilization, 
as antagonistic to the principles of heliotherapy. By their use, no matter how skillfully 
made, the activity of the skin is greatly reduced; exposure to sun and air is impos¬ 
sible, metabolism decreases, and atrophy results. These factors tend to prevent heal¬ 
ing and, if healing docs tako place, the functional result is, in many cases, a poor one. 
All appliances for immobilization aro therefore Temoved daily during the period of 
exposure, except occasionally in the case of very refractory children with spondylitis. 
Jn these cuscs he cuts large fenestra into the jackets. In general he applies extension 
apparatus, spliuts, bandages, and removable corsets of celluloid. In many cases of 
spondylitis, n corset or jacket mado of heavy material, which is in turn fixed to the 
mattress, is employed. Ambulatory appliances, usually made of celluloid, so that they 
can bo removed and treatment continued at home, are used only after the tuberculosis 
is healed, to protect tho newly formed lione. 

“Medication is rarely resorted to; children, however, receive cod-liver oil. 

“Cold abscesses, unless interfering mechanically, are given ample time to become 
absorbed. This occurs in n percentage of eases. Under all circumstances the rupture 
of an ubscess is to be prevented, ns n mixed infection is practically unavoidable and 
makes the prognosis so much worse. If necessary, they are aspirated and injected with 
iodoform, 10 per cent., in oil or glycerin, to guard against mixed infection. This is 
done even duily, if necessary; cvoiy means and effort are used to nvoid spontaneous 
rupture. If tho putient has or develops a sinus, it is covered, when not exposed to the 
sun, with an alcohol dressing to prevent infection as much as possible. Sinuses, no 
matter when located, when exposed to light, first show an increased secretion, then 
gradually dry up, the granulations become healthy and complete healing is frequently 
seen. According to Bernhard, the scars resulting are firmer, yet more elastic, than 
when heliotherapy is not employed, and consequently produce less contraction.” 

The application of the treatments to specific seats of the disease is in substance as 
follows: 

Treatment by Heliotherapy in Various Forms or Tuberculosis 

Spondylitis. —These patients are put to bed and immobilized as mentioned before; 
Children, if they wear a jacket, have a large fenestrum cut anteriorly, as the vertebra 
in children ai% not much further removed from the surface of the abdomen than from 
the back. A gibbus, if present, is padded with cotton or a pillow, or, more frequently, 
the patient is placed on the abdomen with a triangular pillow under the chest The 
position increases lordosis and prevents, or when present, decreases the gibbus. After 
healing is verified by roentgenoscopy, a celluloid corset is worn. These cases require 
from one to two years, 

CoyrriB. —An extension is applied in bed and the pelvis is elevated on a pillow, to 
expose the entire coxofemoral trochanteric region to the sun. At the same time this 
, avoids contractures. Abscesses when not absorbed are aspirated. The treatment re¬ 
quires at least a year, but splendid functional results are obtained. 

. Lymph-nodes. —Bronchial lymph-nodes, lymph-nodes of the neck, have yielded 
beautifully to this treatment. In some cases die enlarged lymph-nodes disappear spon- 
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tarieoualy. In others it become* neccmtj to operate; but even when there are sinuaea 
the end-reaulta are good, and the scare as a rule are leas disfiguring than in operative 
cases, complicated by infection. The treatment is ooutinucd from six months to two 
years. 

Tuberculous or Periteonbuu a.vd Ileocecal Tuberculosis. —Even in these cases, 
the prognosis as a rule is good. Under the influence of the sun and fnnh air, the pain 
soon subsides, exudates in the abdomen become absorbed: large tumor masses in the 
ileocecal regions, which were declared inoperable by Roux, disappeared, mid healing 
took place. 

Gemto-urinahy Tuberculosis. —The principal effect* of heliotherapy in these sad 
cases is the lessening of pain and the amelioration of distressing bladder symptoms. 
Tuberculosis of the hands and foot offers an especially gissl prognosis. 

Closed tuberculosis of the pelvic lsuies is amenable to this treatment, but a mixed 
infection in eases of snero-iliae tul>crculnsi* makes the east* practically a ho|N>U<*a one. 

Patients with a combined local tuberculosis and tuberculosis of tbc lungs often 
show a marked improvement of the condition of the lung. As Rollicr, by his method, 
cx|miscs the thorax last, he hus seen no ill effect* such ns hemoptysis, lie says that 
buil effects, such ns congestion of the head, iinusen, apoplexy, etc., are seen only when 
the method is improperly used and we fail to individualize. 

lbdlier's nniilts have attracted ntteiitiou the world over, and sneli men as Harden - 
Iicuit, von Kiselsls>rg, Kseherieh, Kucher. anil others have written eiithusiastieally 
iiI mhi t the work at l,eysin. Rnnleiiheiier, who had very radical views on the treatment 
of surgical tuberculosis, now randy resorts to a resection, lie says, “Resection of a 
joint is a mutilating operation compared to Itollier’a result*.” 

Non-Operative Vehsus Operative Treatment 

Regarding conservative (or uou-operativo) treatment versus radical (or operative) 
procedures, Kly has this to say: 

“Our two main rules for treatment are: 1. Deprive, the joint, of f million. S. 
Avoid sccondnry infection.” 

“Radical operations on children's joints are often iiieffeelu.il, because lymphoid 
marrow is found in the shafts, and we have no way of telling just how far the disease 
has spread. These operations cause unsightly and crippling deformities by interfering 
with the centers of growth in the ends of thu bom's, and the testimony of those who 
have practiced conservative treatment is to the. effect that tuberculous joiuta in chil¬ 
dren can often lie cured thus with function. Again, it is iscsiblc p, carry through 
with a child a long course of treatment that would be impracticable for an adult. 
Therefore, in children the treat mint is almost invariably conservative. Wa carry it 
through in the face of almost every obstacle until all hope of saving the limb la gone. 
Then wo amputate to save life. Reginniug amyloid degeneration, or a prolonged septic 
absorption may demand amputation. In adolescence we adopt i-onscrviitivo treatment 
until growth is finished, or almost finished. Then, if the disease is not. well, wa adopt 
the measures suitable for adults. Conservative treatment is rarely if every successful 
in adults, and is almost impossible to carry out. Under the beat circumstances the only 
thing we can possibly hope for is a stiff joint This we can attain by operation in a 
few months, and can certainly cure the disease. Therefore, Ely maintains that the 
treatment of a tuberculous joint in an adult is almost invariably radical. Rearing in 
mind, however, the statement of some authorities that occasionally the milder forms 
recover under comerrative treatment, and bearing in mind the fallibility of our diag- 
noais, it ia often wdl to try conservative measures for a few months. Then, if the joint 
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is not much improved, and if we are sure of our diagnosis, radical treatment is in 
order. The object of conservative treatment is to deprive the joint of function tem¬ 
porarily; the object of radical treatment is to destroy the function in the joint, to 
deprive it of function permanently.” 

It may be worth while to try tuberculin injections although opinions of authorities 
differ as to their value. 

Bier’s treatment by passive hyperemia is advocated by many authorities, although 
it does not seem to havo held its own in the long run. It is, however, worth a trial 
oa it certainly can do no burm. 

In adults the social condition of the patient will mukc a difference in our treat¬ 
ment. In the well-to-do, to whom time and money are secondary considerations, con¬ 
servative treatment limy bo more readily adopted. Three to live years nmy be neces¬ 
sary for a cure. In the poorer clusses operative treatment should be employed early 
sinco tho time required for a cure, in many cuscs not more tluiu six months, will 
thereby be materially shortened. In cither case tho joint function will be permanently 
damaged. 

Eor tho conservative or non-operative treatment of individual joints see 
Albco’a nrticlo on thnt mibjcet. 

Operative Treatment.—Aspiration followed by injection of various solutions 
into.tho joiuthns had a great vogue, hut docs not seem to rest on a firm scientific 
basis (lily), since nothing wo cun inject into a joint will have any direct effect 
upon tubercles in tho marrow or in tho substunco of the synovial membrane, or 
upon dead bone or cartilage. These injected substances may act, however, by 
irritating tho joint tissues, thus producing fibrous tissue. A 10 per cent, 
emulsion of iodoform in glycerin seems to bo tho favorite solution employed 
(see under Puncture and Aspiration of Joints). 

TBEATMENT OP COLD AB8CK88K8. —The grout object is to prevent these 
abscesses from becoming secondarily infected. If small, they are left absolutely 
alono. If larger, or causing pressure symptoms, they should be aspirated, and, 
when they fill up, they should be aspirated again. After a few such rc]>ctitions 
the abscesses will usually cease to (ill. A bottle aspirator with a very large 
aspirating needle is advisable to prevent the cut ranee of nir. Tho abscess cavity 
is then partially filled up with a 10 per cent, iodoform emulsion with glycerin. 

Tho psoas abscesses of Pott’s discusc should bo aspirated at a point one inch 
internal to the anterior superior spiuo and an inch below it. The abscess cati 
be distinctly palpated. It pushes the intestines upward. Postpharyngeal 
abacesscs should never be opened through the mouth ou account of tho certainty 
of their becoming secondarily infected. They are best attacked from the Bide of 
the neck. 

Infected Coi.o Abscesses. —AVe can often liuul up the abscess if we can 
overcome the secondary infection. To do this wc inject the sinus with some 
form of paste, following out Beck's idea. There havo been a number of deaths 
duo to the bismuth contained in this paste so that if the cavity to be filled up is 
a large one, it would bo wiser to omit the bismnth altogether or to decrease the 
amount of bismuth and to substitute tho subcnrbonnte for the subnitrate of 
bismuth. Blanchard, of Chicago, rocommends white wax, 1 part, vaselin, 8 
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parts, to be mixed while boiling. The paste is treated in a water bath until it 
is fluid, and is then injected with a glass syringe, with considerable force, into 
the ojiening in the sinus, so as to till up every m*ok and crevice of the tract. No 
paste should be list'd if the Kbutgcii rays show tin* presence of a sequestrum. 

0KNKKA1, KKMAICKS ON Ol'KKATI YK T1IKATM KNT (IK TKHKIU'KUUJH 
JOINTS.— The linger or toe joints in an adult, when thus ufleetcd, are ln>st 
treated by auiputation (Ely). The possibility of grafting a tot' joint into a 
Anger joint should be considered. 


In the hips the usuul ojM'ratiou is an ex¬ 
cision. Ely says that the disease can lie cured 
by producing an ankylosis (see AlUf's nnky 
losing ojH'rntiou). or by removing just enough 
of the head of tin* Is me to produce a dislocation. 
Ill either ease the joint is destroyed. The 
former operation gives a result lietter for walk 
ing. the latter for sitting. In extreme eases an 
excision will la’ required. 

Tn the spine the l»est procedure is the bone 
grafting operation devised by Alliee (which 
see). 

TI ! HKU(Tl.OKIK OK OS (WUMH. -Ill order to 
(‘radicate the disease we should never infect the 
ncighlmriug joints. I f the fimus can la 1 removed 
without this infection, then it should Is* done 



and all sequestra should la* removed The lmne 
cavity may Is* tilled with Meek’s paste or the 
Hier treatment may ls> used. Occasionally re 


Kin. a Thsksi-i (vi rn<m Tint*. 

IVlIH.Ii lllli •iii-|l:i|i|*IW lll<- Urtli" 
into l In- h|i.i**’ I'll :ilt« r •■(••iiiliiit 
tin- <li:,|i!t\ -r- i.l lilmliiliK tor 


sretion of the os ealeis will be necessary, fill 


Upllltt KIltHMI. 


this see under Heseetion of Ankle. 


SPINA YKNTOSA. -- This should lie. treated by transplanting a lmne with its 
periosteum into the defect luadi* by removing the diseased diaphysis fwitli its 
diseased periosteum) ( Eig. - t. I lie disensetl lmne and periosteum art* laid burn 
and removed, avoiding injury to or ojiening of the joints, as well as damage to 
the epiphyseal lines fin the metacarpal^ this is in the distal extremities, in tho 
phalanges at the proximal cuds). Tho defect, is filled in by u piece of bone 
taken from the anterior uspect of the tibin, which is slightly longer than tho 
defect itself. The periosteum is cut larger on the sides and ends than the lmne 
itself, whose lateral edges it should overlap, t onsiderable traction should bo 
exerted upon the finger ami (lie graft wedged in tightly into the defect. Tho 
periosteum overlapping the ends of the graft, is sutured to the jieriostonin of the 
old stumps, a splint which extends out beyond the end of tho finger is applied on 
tho palmar aspect, and this should lie kept for five, weeks. Tn children tho 
subsequent, stiffness of tlic finger will disappear of itself by use. The func¬ 
tional and cosmetic results arc excellent. 
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Ohbojtio Gohobbhxju. Abthbitis 

A new and very hopeful chapter has been opened up recently in the treat¬ 
ment of these often severe and very obstinate cases. It is that of drainage of 
the seminal vesicles. Those interested are referred to the work of Eugene 
Fuller and to a recent article by J. Bentley Squiers (15), from which the fol¬ 
lowing extracts are taken. The recent contribution of Billings (1) on “Chronic 
Focal Infections and Thoir Etiologie Relations to Arthritis (and Nephritis)” 
has definitely established the internal relationship between localized suppurative 
processes and metastatic arthritis. Among the many focal points produc¬ 
tive of joint manifestations are the seminal vesicles. Billings has scientifically 
proved that “there can be no question that chronic gonorrheal infection of the 
seminal vesicles may cause systemic disease, especially arthritis, and strepto¬ 
coccus infection of the seminal vesicles may also cause systemic infection and 
arthritis deformans.” Squiers believes that the exciting cause is in the nature 
of a mixed infection. This would explain why we have so many chronic 
arthritides, popularly designated “rheumatoid joints,” which arc not specifically 
neisserian, but are the late result of an antecedent gonorrheal infection with an 
engrafted pyogenic element. From the focal point of infection in the vesicle 
we have the poriodio absorption of infective material, either neisserian or strep¬ 
tococcic, staphylococcic, or both, or colon bacilli, with the subsequent develop¬ 
ment of single or multiple arthritis, cither in the fonn of u chronic ostcarthritis 
of hypertrophic or atrophic typo. In many of these cases massage of the seminal 
vesicles will prove of very little curative value becauso of the inadequate drain¬ 
age, due to the cicatricial tissue. In cases of oithor type, where all means of 
treatment have boon tried and failed, incision and drainage of the entire sem¬ 
inal vesicles should bo practiced and the results have proved nothing short of 
remarkable. 

Inoision and Drainage of the Seminal Vesiolea.—Squiers has perfected the 
technic of Fuller bo thut the vesicles are brought into direct view. His method 
is as follows: The patient is in the extreme lithotomy position. The in¬ 
cision is an inverted Y which dividos the skin and exposes the median tendon 
of the perineum. This tondon is divided, and the fosse on either side arc opened 
by hlunt dissection down to the prostate. The urethroroctalis muscle is divided 
and the prostate is exposed. Two stout'silk sutures are now introduced through 
the prostate and bladder wall at the junction of the prostate and bladder base. 
They are placed as far laterally as possible. Traction on these sutures down¬ 
ward and forward rotates the prostate and bladder base upward and forward, 
thus exposing the fascia covering the vesicles (fascia of Desonvillier). This 
fascia is divided and the vesicles present. Incision and drainage with multiple 
puneturo of diverticula or excision of the vesicles are then readily accomplished. 
In excising the vesicles a ligature need only be placed at the superior external 
pole, at which point the blood vessels enter, the rest of the vesicle is enncleable. 
Excision is made possible by outting through the vesicle proximal to this liga- 
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tun. If drainage only it done, a rubber drainage tube ia placed in the veaiele 
and the soft parts are sutured about it This tube is left in for a week. 

Syphilitic Abtiiuitis 

This is more frequent lliuu is ordinurilv supposed, and is usually treated un¬ 
der a wrong diagnosis. Syphilis <xvur* in the joints iu two well-differentiated 
forms, which corrcs]>on<l to the synovial and bony forma of joint tuberculosis. 
Charcot's joint is likewise u result of syphilis. The rarer fonn of ayphilitie 
arthritis is a synovitis which occurs in the tertiary stage. The joint is dis¬ 
tended and contains fluid, with hut little pain and disturbance of function. A 
» positive Wasscrinunn iu the absence of other syphilitic lesions calls for the ad¬ 
ministration of mercury uml possibly sulvarsan. The results of snub treatment 
are usually prompt aiul satisfactory. 

A surer and more frequent form of syphilitic arthritis is that in which there 
is a proliferative iutlnmmutioii of the marrow and of the inner layer of the 
periosteum of the Ume end. It is either multi-articular or uni-articular in about 
eqnul proportions. Ely says that this type is often a manifestation of hereditary 
syphilis, occurring iu children or adults. It may lead to sinuses developing. 
Immobilization is useless. Mercury, sulvarsan, and the iodids are our sheet 
anchors. 

Aiitiikitih Dkpokmanh 

Arthritis deformans occurs under Typo I, and is characterized by a prolifer¬ 
ation of the synovia and of the lsuic marrow, by atrophy of tin; bone (either a 
rarefying osteitis or a resorption of eulcinin salts), and by erosion and destruc¬ 
tion of the cartilage. Ely mentions n croup of affex-tious of joints which were 
thought to bo one definite clinical entity, so called “arthritis deformans.” lie 
says that probably a monitor of different agents are responsible for them, almost 
always an inflation. He believes that any micro-organism which can cause an 
acute arthritis can cause u chronic one. Whether the organism itself innst be in 
the joint, or whether, located in some other organ, it can elaborate toxins which 
cause the arthritis, is not settled. Trauma probably acts as a direct exciting 
cause, in the same way as in the acute cases. Between the slight synovial in¬ 
volvement and tho severest cases of chronic arthritis of this group the difference 
is merely one of degree, as the difference between a mild synovial tuberculosis 
and a destructive joint tuberculosis is merely one of degree. 

The proximal interphalangcal or metacarpophalangeal joints are often the 
first to be affected. The joints are from the start in flexion and are swollen. 
Tbis swelling later on disappears, leaving the joint shrunken, often, with a 
distinct constriction at the articular line, this being due to the secondary 
shrinking of the synovia, and to the atrophy of the articular cartilage. Motion 
is restricted almost from the start, and bony ankylosis sometimes occurs. 

Flexions and subluxations of the diseased joints are often present and may be 

Mi 
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persistent. The Bdntgen plate shows a thickened s^fcovial capsule, a thinning 
and eroaion of the cartilage, and an atrophy of the hone. 

The prognosis formerly used to ho bad; now it ia not so hopeless. If we can 
find a cause (an infectious agent), we may accomplish much by vaccines (seo 
under Acute Infectious Arthritis). All hidden foci of possible infection should 
be eliminated. 

If, after careful study, we can find no focus, we must fall back upon 
empiricism. Vigorous antisyphilitic treatment should be carried out for 6 
months. Failing in this, we may administer extract of thymus gland (powdered 
extract, 10 grains, 8 times a day). 

During the acute exacerbations rest is advisable, the painful joints being 
put on splints. It is important to keep the affected joints in such a position that, 
if ankylosis result, they will bo in the best attitude for function. Thus the 
knees should be kept in complete extension, the elbows and ankles in a right- 
angled fiexion. 

During the remissions the patients should get about, if necessary, the af¬ 
fected joints being supported by a braco which allows of some motion. Passive 
motion to the limit of toleration should be employed as woll as massage and 
exercises by tho Zander apparatus. 

Operative treatment is rarely indicated except in joints, such as the knee, 
where hypertrophied fringes may have developed and mechanically interfere 
with function. In these cases one may open tho joint and trim away the 
fringes. 

The second type of arthritis is characterized by inflammation and degenera¬ 
tion of the synovia, and degeneration of the marrow, and by resulting hyper¬ 
trophy of bono and cartilage. Under this heading are included cases heretofore 
described as ostearthritis, tho hypertrophic form of Goldthwaite, Heherden’s 
nodes, morbus cox® senilis, etc. 

Concerning the otiology, wo know little that is definite. The changes found 
in this type are often simply exaggerations of those ordinarily taking place in 
the joints as age advances. Infection probably plays a great role. Disturbed 
metabolism is a convenient term, but it simply expresses ignorance. The in¬ 
fluence of trauma is greater in this typo than in Type I. 

An internal derangement of a joint (displaced semilunar cartilage, an 
intra-articular fracture healed with marked deformity) may occasion an 
arthritis. A severe single trauma, especially in the hip, seems clinically to he 
the starting point of the disease. Persistently occurring traumata received in 
certain occupations cause many of the cases. In this class would come the stiff¬ 
ened spines found in pursuing laborious occupations. Some explain the changes 
in the joints of such penons as the results of Nature’s efforts to relieve the 
muscular strain. The coal-trimmer’s elbow is another example. 

Subliueations in the joints may occur. The cartilaginous edges hypertrophy 
and they may be transformed into bone, causing spurs and exostoses which in- 
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terfere with motion. Flexions as well as lateral distortions occur, these lateral 
distortions being characteristic of the disease. The nodular bone formations in 
the terminal joints were first described by Ilcbcrdeu and are called llebordeu's 
nodes. The nodular lesions of the Huger* in Type II arc usually of tho terminal 
phalangeal joints and produce lateral deformities, whilo those of Type 1 are of 
the metacarpophalangeal or proximal phalangeal joints, aro fusiform, later 
often shrunken, uml cuusc flexion deformities. Portions of thu proliferated 
cartilage may be torn loose, forming “joint mice.” Adhesions never form be¬ 
tween the opposing joint surfaces, and bony or fibrous uiiinu never takes place. 
The obstruction to motion is purely mcchuuicul. 

Treatment.—The constitutional treatment is important. All digestive dis¬ 
turbance* and derangements of the viscera should lie corrected. A purin-freo 
diet should be used. Elimination should la; promoted by cntharti« a s (particu¬ 
larly phosphate of soda), by Hushing the colon, und by hydrotherapy. All 
source* of infection should lie inquired into, and, if any lai found, it should ho 
eliminated, as in Type. 1. 

LOCAL TKKATMKNT. Iii this tyjio of arthritis, in contradistinction to Typo 
I, passive motions, mechanotherapy, etc., an- absolutely contra-indicated, since 
such motions will injure the joint directly, by grinding together the rough, la my, 
anti cnrtiluginous surfaces, and by wounding the soft parts. Rest and protection 
should he afforded by a brace which permit* motion within painless limits. 
Puking* ntuy be found useful. If the joints he very painful, they may bo im¬ 
mobilized for a time with plaster-of-Puris. 

Operative treutmeut mny occasionally be advisable, such ns the removal of 
a spur interfering with motion, or the removal of u “joint mouse.*’ Often a 
stiff, uukylosed, painless joint is much 1 letter than u slightly movable painful 
one. A resection should then lie done with the idea of stiffening the joint. 
Albcc has devised such an o|ieration for tho hip (whieh sec). 


CiiHoxie Akthkitib or tiik Ki'ink 

This disease can be generally divided into the two K|icm previously de¬ 
scribed, and overwhelmingly preponderates in the male sex. 

Tho general lines of treatment have already been gone into, namely, re¬ 
moval of the cause of infection, if that be possible, in addition to rest and pro¬ 
tection. Forcible mobilization should not be used. To prevent deformity and 
relieve the pain a well-fccling spinal brace or jacket should be worn. 

• 

OHAROOT’B OB KBOBOPATHXO JOINT 

This occurs in tabes dorsalis and syringomyelia, and is probably produced 
by the late syphilitic toxins. The joint becomes loose, subluxated, and wobbly, 
and is distended with fluid. 

Treatment.—Conservative treatment is probably the best The patient may 
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go about for yean comfortably with a well-fitting brace. Resections may be 
dime to stiffen the joints, with good success in the ankle but with poorer results 
in the knee. The joints may likewise be stiffened by grafting into the two 
bones making up the joint living bono with periosteum taken from the tibiffi. 
In patients of the working class an early osteoplastic foot amputation is ad¬ 
visable, all means boing taken to see that the os calcis heals firmly to the tibia 
and fibula. 

HBMABTHBOOB 

Effusion of blood into the joints in hemophiliacs is not at all uncommon, the 
knee being probably the most frequently affected. It occurs even after a slight 
injury or no injury at all. 

Treatment.—The limb should ho put at rest on n splint in the elevated posi¬ 
tion, the patient being recumbent, ami an ice bug nr evaporating lotions should 
be applied. The general treatment of hemophilia is unsatisfactory, but one 
should administer lactate of calcium in ten- to twouty-grain doses three times 
a day, with the hope of increasing the coagulability of the blood. Normal horse 
or human serum should bo administered for the same purpose. Massage and 
aspiration should be avoided on uccnhnt of the danger of increasing the bleeding. 
Passive movement must be very gradually and cautiously employed after the 
offnsion has disappeared. When frequent effusions occur into joints, osteo- 
arthritic changes are very likely to take place. 

ABSHBEOTOMY AND EXCISION OF JOINTS 

Arthreotomy is used as moaning the removal of synovia cither alone or plus 
excision of the diseased portions of cartilage and bone by spooning or with 
chisel. The hoped-for ultimate result is the retention of motion. 

Excision (or resection) is reserved for operations where the whole articular 
surfaces are systematically removed. Tho expected result is ankylosis. 

Arthrectomy has a very limited application. 1 n general it may bo said to 
be the operation of choico in children, if any be performed, on account of avoid¬ 
ing injury to tho epiphyses, which would occur in an oxcision. Tho difficulty in 
many joints is to get Sufficient exposure to remove all the synovia without re¬ 
moving some of the bone, o. g., hip. 

Excision or reseetion is tho operation of choice in adults. The result in 
general to be expected is ankylosis, as in knee, wrist, and ankle, or impaired 
motion, as in hip, elbow, and shonldor. 

The use of a tourniquet has caused considerable difference of opinion. The 
subsequent ooxing, due to the vascular paralysis, is a great disadvantage. I pre- 
far to operate without a tourniquet, damping all vessels as I proceed. In any 
^ muscular paralysis. A broad band should be employed. 

In all joints where we hope to subsequently obtain useful motion, as in the 
ease a narrow rubber tube should not be used, as this may cause subsequent 
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■boulder, elbow, and hip joints, we must seek to preserve all the ligaments and 
muscular attachments possible. This is best accomplished by chiseling their 
insertions away. If this be not possible, then the attachments, together with 
the periosteum, should be lifted up from tho bone beneath, of which ia re¬ 
moved aB much os ia uccessarv. After this tho periosteum is replaced and the 
muscles sutured to the bone in their pro|ier relations to each other. By this 
method iu the shoulder and elbow joints, after such a subperiosteal resection, 
and with proper after-treatment, a very satisfactory and powerful motion may 
be attained. 

Kxcibiojc ok IIIV 


The incisions which may U* employed in excision of the hip am: 

A. Anterior straight incision Barker's operation (Fig. •')). 

B. Kxtcrnal or l.angenUvk's o|H‘ration—Kmug's method. This is prob¬ 
ably the best { Fig. 4). 

(’. Posterior angular incision- -Kucher's o|icKition (Fig. h). 

I). Tutul extraea|>sular resection ( Bardctiheuer). 

Kueli of these methods lias its own sjieriol met its ami may be used according 
to different eiremustutiees. • 

(Itlier methods are: 
l.arghe‘s high etirvnl incision. 

Ollier's smilT-lsix inetlnsl. 

Anterior Straight Incision—Barker's Operation (Fig. .1).—This is the 


most satisfactory method for children, since there is 111111*11 less danger of 
damage to ihe epiphyseal line of the great trochan¬ 
ter. There is practically no division of muscles. I 

Tho incision liegius • •_> inch lsduw the anterior su- m Jli\ 

perior iliac spine and runs downward and slightly f Mm \ 

inward for about 4 ill., ojiening up tho groove bo- mEm \ 

tween the sartorius on the inner side nnd the tensor _ \ 

vagina* femoris on the outer, these muscles being 

retracted out of tho way. The external cutaneous | 

nerve is retracted outward, if seen; as the incision nW I 

is deepened, the transverse division of the external N. / |7 I 

circumflex artery being ligated, the capsule of the jjm I 

joint is exposed and opened, parallel in line with W ft I 

the original incision, and on to the head of the 'trtm^tL 

femur. The cotyloid ligament is incised to allow • J 

entrance of air, which permits the head of the / 

femur to be drawn down lower. The neck of the Fw.a.— Ammo* Brauncr lit. 
bone ia divided with a narrow saw or a Gigli saw. Hu?" W * lttmaonoK • 
The head ia then seized with lion-jawed forceps 

and removed, after cutting the ligamentum teres. The meet important 
part of the operation ia now to be performed, namely, the removal of 


Fm. t-Amnm Stbaimr lit. 
ciskmi rom Hamonom or 
Hit. 
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the diseased synovial membrane. The capsular original incision is de¬ 
fined and the tissues in front of it, upward and downward, are separated by 
the finger and raised until the margin of the acetabulum is reached, when the 
anterior margin of the capsule may be cut uway almost entire. With good re¬ 
traction the acetabulum is next cleared by gouge or scissors or curette, the 
remains of the ligamentum teres being removed also. The posterior portion of 
the capsule is next excised or curetted thoroughly. It may be impossible to do 
this well through the anterior incision. If the putient is standing the operation 
well, Cheync uud Burghurd recommend that a second incision be made behind 
the trochanter, running upward und backward from its jiosterior border in the 

direction of the fibers of the gluteus maxiinus, 
which are bluntly separated. The dissection 
is deepened until the posterior portion of the 
capsule is reached, which is soparnted from 
the posterior structures by a finger in the 
posterior wound and another in the anterior 
wound. A considerable portion of the cap¬ 
sule may thns l>e cut. away. The wound is 
irrigated and a rubber tube is introduced 
through the posterior incision for drainage. 
The remainder of the posterior wound, as 
well ns the anterior, is sutured completely. 
The limb is brought to a position of abduc¬ 
tion. the adductors being divided close to the 
pubis, if thought necessary. 

AETKR-TREATMENT.- Extension should 
be applied, a weight of Jt or 4 pounds l»eing 
used for a child. The limb should he in ab¬ 
duction and rotation prevented by a suitable 
apparatus. Tlic patient should l>e prevented from sitting up. This treatment 
should bo continued for six weeks, then a double Thomas' splint should be 
applied, when the patient enn get nlsmt on crutches with n high boot on the 
sound side. No weight should be allowed on the operated side until <5 or 8 
months after the operation. If a movable joint is desired, limited passive mo¬ 
tions of the joiut should be given twice a week after the wounds are healed. 

External Straight Incision or langenbeok’s Operation—EOnig’s Method (Fig. 
4 ). —This method is particularly udvisnble in adults when the disease extends 
far out along the neck of the femur, and particularly when there are several 
sinuses. It is probably the most frequently used method, although there is con¬ 
siderable interference with muscles. 

The incision is about ft in. long and runs over the middle of the great 
trochanter in line with the long axis of the fenuir. About half of this incision 
lies above the trochanter. It is carried down through the glutens maximus. 
The gap between the gluteus raedius in front and pyriformis behind is identified 



Fio. 4 .—External Straight Incision. 
Lanuenheck’s Operation foh Re¬ 
section or Hip. 
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and the muscles separated a ml then retracted. The capsule of the joint ami tlm 
periosteum of the great trochanter arc divided to the Itone in the line of the origi¬ 
nal incision. The trochanter in voting subjects is usually cartilaginous and the 
epiphvseal portion may U> divided vertically in two with the knife. These [tor¬ 
tious retain their muscular attachments aUive ami Mow and are conmvled with 
the femur by [teriosteum. The two portions are retracted aside. In adults, with 
u broad chisel cut otl a shell of lsmc from the anterior ami from the posterior 
margins of the trochanter, l.eave these shells loosely attached to the shaft, of 
the femur, Mug hi need by the [H-riosIcum and 
soft tissues. These shells U-ar the insertions of 
the trochanteric muscles, or the muscles mat lie 
separated from the tnsdiantcr suhperiosteallv. 

This last is not so good a met Inal as the one pre¬ 
ceding. The remaining jmrliuu of the trochanter 
la*!ween these two shells must !*• remoM'd flush 
with the femoral neck by means of the chisel. K\ 

[lose the neck of the femur and hare the hone with 
the jierinstou! elevator. Itivide the neck with a 
linger saw, or. la tter, a tiigli saw. The m-A and 
heiid are seized with lion-jawed forceps and gradu 
ally extracted. The removal is much facilitated 

l»v incising ..apsular ligament freely ami ad 

mining air into the joint. This may permit di 
vision of the ligamentnm teres, if it lie still intact. 

Another plan is after dividing the ligament,,,,, 

teres, to dislocate the head out into the wound hon m>h I(ijo.oii»n or llir. 
ladore its division. If hy reason of hoiiy ankylosis 

it la* dillieult to remove the head in one piece, there is no objection to chiseling 
it out of the aeeiahuhim. In unusually ditlieult eases one may chisel away a 
portion of tin* posterior rim of the acetabulum, which will allow of the intro¬ 
duction of a strong periosteal elevator, which will [s-rmit. of the prying out of 
the head. The point where the hoiie is sawed will df|iend upon the amount of 
disease present. The usual [mint is at the junction of the neck and tin* shaft.. 

Sufficient of the posterior sii|>erior cotyloid rim should Is- removed to allow 
of free inspection of the cotyloid eavitv. All diseased [tarts should Ite removed 
with chisel and spoon. In eases where disease has invaded the [telvis and 
caused iliae nhseess. the latter must Is, inde]iende,itly opened alsive l’oupart's 
ligament and eh-ured out. 

Remove all the diseased synovial membrane, particularly tlic pouch which 
runs down to the lesser trMianter. Attend to sinuses. Drain the remainder of 
the wound with tube ami suture. The cavity may la, filled witli bismuth pasto 
if thought best. 

Posterior Aagnlar Incision—Xocher’s Operation. The incision ( Fig. fij be¬ 
gins at the base of the external aspect of the great trochanter, then passes up- 
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ward and forward to its anterior superior angle, thence obliquely upward and 
inward to the line of the fibers of the gluteus maximus toward the posterior 
superior iliac spine. Split the tendon and muscular fibers of the gluteus maxi- 
mus in their direction and separate thorn. Expose the gluteus mcdius at its 
insertion into the trochanter. Rotate the hip inward so as to mako prominent 
the posterior angle of the summit of the trochanter. Find the groove between 
the glutens medius and maximus above and pyriformis below, drawing them 
aside. Divide the capsule along the superior border of the pyriformis. Rotate 
the thigh outward and Buhperiosteally separate the gluteus 

# mcdius from the outer surface of the gluteus maximus 
from tho untcrior lxmler of the grout trochanter, raising 
a thin layer of lame with these tendons with the chisel if 
possible. In the same wuy snbporioxtoally detach the 
pyriformis, obturator oxteruus and gemelli from the inner 
aspoct of the great trochanter uud the obturator exteruus 
from the digital fossa. Rotate the thigh inward and clear 
tho inner and posterior aspects of the great trochanter. 
Thus the head, neck, uud great trochanter are free, (hit 
'JSSk Hfia the internal cotyloid ligament to admit uir, divide the 

ligamentum teres from behind, on the head of the femur 
while the limb is adducted, Hexed, and rotated inward. 
The head is now dislocated through the wound by out¬ 
ward rotation uud removed. 

The remainder of the operation is completed as dc- 
scribed in the preceding operations. 

Regarding tho operation of Kocher, (’heyne and Bnrg- 
^ hard say: By this operation the whole of tho interior of 

the joint is very freely exposed and the thorough removal 
of the disease is perhaps easier by this method than by 
any other. It is, however, open to the serioiiB objection 
that tbe glutei are considerably damugod, and tho functional result is not likely 
to bo so good; it gives excellent drainage, however, and should bo employed by 
preference in cases in which numerous septic sinuses are present. 

' Omar's fanfi-box Method—Binnie, —Flex the thigh to an angle of 45° and 
adduct so as to make tho trochanter prominent Make a semilunar incision, the 
lowest point of which is about 2 in. below the tip of the trochanter. This in¬ 
cision is continued in front of tho trochanter 2 or 3 in. iu a enrvo with tho eon- 
cavity upward and tbe same behind the trochanter. In front tho incision is 
deepened between tho gluteus maximus muscle and the tensor voginm femoris. 
Behind, the fibers of the glutous maximus muscle aro separated. The great 
trochanter is then separated obliquely so as to secure subsequent easy union. 
This is accomplished with a Gigli saw, passed around the trochanter, cutting 
outward and downward, or the base of the trochanter is cut through with a saw 
from without inward and upward, or the same division is made with an osteo- 
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tome. Reflect upward the separated trochanter with its muscles, which will 
expose the joint thoroughly. Treat the disease as already described and Anally 
return the trochanter to its normal position and iix it there by autnrea of either 
wiro or chromic gut, pegs, screws, or nails. 

Operations on the Pelvis and Acetabulum with the Pelvic Edge Incision 
(8prengel). —The indications for this method are eases of tuberculous coxitis, 
with acetabular or pelvic involvement, which are not benefited despite resection. 
Sprcngcl individuulir.es the eases and has indicated several methods by which 
the diseased areas may be freely cxjtoscd. With Kintgenograms we eau now 
better than previously locate the disease from the position of the fistula', from 
the use of the prolw and rectal examination. From the results of these one of 
the Kprcugel methods may la* chosen: 

1. Kprcugel recommends his typical )H>lvie edge incision in ease tho diaoaso 
is situated altove and la'liiml the ucelubiilnm. The skin incision begins just in 
front of the jswterior su|a<rior spine and follows along the iliac crest to tho an¬ 
terior snjM'rior spine. It divides skin and muscular origins down to tlm bone. 
From the front end of this incision the further incision rum's in an angln down¬ 
ward and follows in the l>nmidury Is'twcen the tensor vagina* fciuuris and the 
gluteus minimus to tin- tnx-hnuter. This triangular skiu-uiusele-periosloal flap 
is snbiH'riosteally separated from the ja'lvis and rclhvtod downward. Tho outer 
pelvic surface is thus freely exposed down to the inciaurn isehiadica major. 

2. According to Kprcugel. the alsive incision is not suflic.ient, if the, tuboreu- 
lous pnxTss has progressed, not only on the side, hut forward from the acetab¬ 
ulum, particularly if flexion and adduction contractures have occurred in tho 
hip. Sprcngcl then proceeds as follows: The operation begins with an incision 
over I’onpart’s ligament for the prophylaetie. exposure of the erural nerve, so as 
to make sure that it Is 1 not injured later. The incision then runs to the anterior 
superior spine and hack along the crest. There occur cases in which the cica¬ 
tricial soft parts, adherent to the jielvis, cannot Is; sufficiently retracted down¬ 
ward with this incision. Sprcngcl then adds an oblique incision to the first one, 
running from the anterior superior spine to the troehanter. For all foci lying 
on the outer side of the pelvis them Sprcngcl pelvic, edge incisions furnish a 
free access nud survey. After downward retraction of tho flap, if necessary, the 
femoral head is resected, acetabular foci are chiseled away, extension! of the 
tnberculoais into the diploe nrc exposed and removed, after c,hiseling away the 
outer table of the ilium, etc. The contracted flexor muscles are finally trans¬ 
versely divided. 

3. If the tuberculosis, after perforation of tho acetabulum, has advanced 
to the inner side of the pelvis, then Sprcngcl advises tho following procedure: 
An extensivo vertical incision is made, according to the position of the anterior 
fistula?, whose upper end lies above Poupart’s ligament Through this incision 
the erural nerve and the femoral vessels are exposed, to prevent subsequent 
injury to them. An oblique incision parallel to Poupart’s ligament is added, 
joining the upper end of the vertical portion. Then one proceeds as in H gatisg 
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the common or external iliac. Tho abdominal wall in divided, the peritoneal 
pouch is pushed upward und inward, the fibers of the iliopsoas, or its remnants, 
are partly bluntly, partly sharply, separated and retracted until the internal 
side of the acetabulum is exposed and freed. The extent of the disease and 
the necessary procedures can 1 m; well ascertained. All diseased parts are re¬ 
moved with energetic use of the chisel and spoon. If u great defect of the ace¬ 
tabulum results, it is necessary that the Hoft parts on the outer side shall be suffi¬ 
ciently widely exposed. A part of tin; wound is closed with huried sutures, und 
tho remainder packed. 

Total Extracapiular Selection of Hip (Bardenheuer) Sprengcl’s skin in¬ 
cision is used. Tho entire musculature on tho outer side of the ilium, gluteus 
maximus, incdiusaud minimus, and tensor vagina 1 femoris are separated at their 
origin, ut the edge of tin; sides of the sacrum, at the superior and inferior lines 
of tho ilium, down to the upper boundary of the great sciatic notch. The Hap 
thus fashioned, containing muscle, nerves, and vessels, is retracted backward. 
With inward rotation of the femur, one sharply divides the pyriformis, obtu¬ 
rator oxternus, interims, uud gcmelli at the great trochanter, and the iliopsoas 
from tho lesser trochanter. The psoas with the periosteum is now raised up 
from tho visceral sido of the ilium and the back of the acetabulum. A large, 
blunt, curved, fenestrated aneurysm needle is passed from the inside of the 
pelvis out through the great sciatic notch and a (ligli saw is drawn through, 
and the iliac, bone is sawn through above the acetabulum higher or lower, de¬ 
pending on the extent of the caries. The pubic bone is divided with the chisel 
below tno ilcopubio. tulierosity, ami the ischium likewise is divided from the 
obturator foramen outward toward the lesser sciatic, notch. Finally the femur 
is divided above the trochanteric line, so that more is removed from the outside 
than from tho inside, in order that afterward the femoral shaft can be brought 
in tho abducted position, where it. should bo nailed to the sawn surface of the 
iliac bone. 

Results of Resection of Hip for Tuberculous Coxitis. The goal arrived at 
in resections of the hip for tuberculosis is seldom a movable joint, but a joint 
ankylosed in a proper position. The functional results of Kocher's patients 
showed that they could walk for from two to four hours, mostly without pnin or 
weariness. Most of the patients limped more or less strongly, half of them used 
a cane, but none used crutches. All patients could pursue their work well. 
Tho shortening amounted ou the average to 4 to S cm. Flexure contractures 
were almost always present up to 510°; half of the cases had adduction con¬ 
tractures of, on the average. 20°. 

Indications for Selection of the Hip.— Tnltorculnsis and acute osteomye¬ 
litis furnish practically all conditions cnlliug for this procedure. The great 
majority of tho Gorman surgeons, in view of the better results obtained by the 
improved and simplified conservative treatment of hip joint tuberculosis, havo 
again bocomo conservative nnd only resect when the conservative treatment docs 
not lead to a cure, or when there is severe bony involvement, such as wedge- 
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shaped infarcts, great sequestra or perforation of the acetabulum, nr when sup* 
purution is very profuse, and when the general constitution is progressively be¬ 
coming worst*, ({••section is more often indicated in adults than in children, 
since, in the latter, disturbances of growth of the limb occur and give very bad 
filial results. A comparison of the indications in various clini.'S shows great 
diversity of opinion: thus Kicdcl restvted in M* per cent., and treated only 11 
per cent, conservatively, while v. limns, of .'1ST cases, resected only (10, and 
treated Ml’ 1 conservatively. The indications for resection have not only be¬ 
come more conservative, but the typical resivtion is not always performed, 
the procedure often liciug limited to utypical resections or removal of setpieatra. 
I>o l/uervam considers that in hip joint tuberculosis the only surgical treat¬ 
ment allowed is the removal of large sequestra. In the llardeuheuer acetabu¬ 
lar resection we have now an o|K’ratinn with which we can extirpate tuber¬ 
culosis of the acetabulum. The Ihirdeubeuer (extraeupsular resection) oper¬ 
ation (which seel gives S |«t cent, liettcr results with a smaller mortality ( 70 
per cent, of cures with 1 per emit, mortality i than the hitherto “typical” 
resection operation. If. in spite of this, it has not lieou frispiently employed, 
the reason is that one avoids so radical a procedure in tlie first resection, as 
lianlenhener advises. IJv the use of the typical resist ion, with cleaning out. of 
the acetabulum. KTniig and N'olkmaun obtained <i^ per cent, of complete healing. 
One will obtain a cure in over a half of the cases with conservative treatment. 
Besides the e considerations, it is to lie observed that with the perfection of the 
libiitgcn rays we have now a means of localizing certainly the situation ami 
extent of the tuberculosis. Only now does the lianlenhener extraeupsular resec¬ 
tion receive its proper indication in some eases, and it is to be used only when 
the greatest localization of the tuberculosis is in the aeetubuluui ami (Nikis, in 
which ease the so-cal lei I typical resection would not Is* suHieientlv radical, that 
is, if the treatment, of the acetabulum with h]mnui and chisel is not .sufficient. 
This we call now determine absolutely by means of tin; Kdiitgcu picture before 
the opTiition and resi-et immediately, according to Ihirdenhcucr'N method. Fig- 
un* (• gives the epiphyseal lines in the vicinity of the hip, knee, und utiklo joints. 


Excision op Knke 

The term excision is here meant to refer to operations in which the entire 
articular surtuoes are cxcisi-d. 

Numerous incisions are employed (sec Fig. 10), as follows: 

A. I "-curved anterior transverse incision ( Fig. 7 and Fig. 10, D). Prob¬ 
ably the host incision is the F-curved anterior transverse incision (Textor). 
The convexity is downward, commences over the center of the lateral aapoct of 
the joint, or at the pisterior margin of one femoral condyle, runs down to raid- 
way between patella and tnls-rcle of tibia, thence upward to the posterior margin 
of the opposite condyle. 

B. Volkmann’s transverse, incision through the patella (Fig. 10, C). This 
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incision is made from one epicondyle to the other, past¬ 
ing over the middle of the patella. The patella is di¬ 
vided transversely. This is the next best incision. 

C.. Kocher’s external hooked incision (Fig. 10, A). 
This begins just below the middle of the tubercle of the 
tibia, runs outward, and then curves upward over the 
oxternal condyle of the tibia, thence slightly outward 
and upward just in front of the external epicondyle of 
the femur. 

1). Haiti’s inverted U-shaped incision with con¬ 
vexity upwurd (Fig. 10, B). In this the quadriceps 
extensor muscle is divided. 

K. Uaugcnhcck’s median vortical incision (Fig. 
10, K). In this the patella is either split or retracted 
to one side. 

F. Bardcnheuer’s extrncnpsular total resection. 

TJ-curved Transverse Anterior Incision.— We will de¬ 
scribe tho procedure with the U-curved transverse an¬ 
terior first. 


The incision (Fig. 7 and Fig. 10, D) described ulxive is deepened, cutting 
through the capsule and ligamentmu patella*. Divide the; ligumentum putellie 
through its center, bo thut tho ends may be subsequently sutured. Turn the Hap 
containing the patella upward. Fur¬ 
ther flex the joint and divide both 
lateral ligaments and both crucial liga¬ 
ments. Bend the joint (Fig. 8) to 
more than a right angle, makiug tho 
femur project through the wound. In 
youthful individuals, in whom ex¬ 
cision is an infrequent operation, it is 
sufficient to smooth off the articular 
oartilage with a knife, bnt where it is 
uloerated into the bone the tract should 
he ehiaeled or spooned away. A par¬ 
tial removal of the epiphyseal oartilage 
causes no essential disturbance in. 
growth'. In adults the typical ex¬ 
cision is performed, sawing off bone 
from both the tibia and femur in such 
a way that the leg will be brought to a 
slightly flexed position with respect to 
the femur. Looked at from in front, the axis of the leg should lie in exactly the 
. same axis as the thigh. In young individuals flexion should be avoided on ae- 
opunt of the subsequent danger of its increase through muscular pull of the 
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flexors. As little bone (Fig. 9) from the femur and tibia should be removed 
as possible and more should he removed from the posterior surfaces of the tibia 
and femur than from the anterior, in order to accomplish the flexed position. 
Only a superficial plate should be removed from the tibia. All foci of disease iu 
tibia and femur should be sponged or chiseled out. All the synovial membrane 
should be most carefully dissected out. particularly that in the pouch beneath the 
quadriceps extensor, and nil other synovial recesses should be similarly treated. 
With forceps or saw remove the posterior sharp edge of the raw surface of the 
femur. In all these 
procedures on the pos¬ 
terior surface of the 
joint remember tho 
position of the pop¬ 
liteal vessels close to 
the posterior iihrnns 
capsule. It is better 
to leave the patella iu 
situ if it be unin 
volved. If the articu¬ 
lar surface la? slightly 
diseased, the surface 
is removed with saw 
or forceps, or gouged 
away. If it be badly 
diseased, it is entirely 
dissected away. Fis¬ 
tula* arc all dissected out and the joint carefully revised. The ends of the hones 
should la* accurately approximated, remcmlx*ring that, the divided surface, of the 
tibia is much broader than that of the femur, and lieuce if the anterior margins 
of the two hones are brought into apposition, the posterior surface, of tho tibia 
will project markedly into the popliteal space, and, when the limb is placed upon 
the splint, serious pressure may bo exerted upon the. popliteal artery, and gan¬ 
grene of the limb may result. Consequently the posterior margins should be ac¬ 
curately approximated, and some surgeons fix the bones in this position by a 
nail, wire or plate, while others content themselves with suturing the periosteo- 
capsular sheath and fibrous tissue around the margins of the two ends. Tho di¬ 
vided ligamentum patclhc is sutured together. Drainage had better be omitted, 
but drainage tubes may be inserted in one or both posterior angles of tho wound. 
Subcutaneous buried catgut sutures arc passed and the skin closed with inter¬ 
rupted sutures. The limb is put up in a moulded anterior and posterior plaster- 
of-Paris splint in slight flexion. This will enable subsequent dressings to be 
done without disturbing the position of the bones. The patient is put in bed 
with the limb elevated and maintained so for several days. This relaxes the 
quadriceps and limits the oozing. 



Fi». B.- - Li m r.n or Division nr Fmim (A) anu Tima (If) in Ruurr- 
inu Kkkk. Aa lit tin Iwmi- fnmi the femur ami tilde should la nr 
tnovrcl iu. iKwtilili! and more ahould la> rrinovrd from the prmterior 
turfnro of I iliia ami femur than from thn anterior, in order to aonom- 
plinh the Hexed |ioMtion. 
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ATTEB-TBEATMENT.—Frequent dressings will be necessary for a few days 
on account of free oozing. Itomove the tubes early, judging by the amount and 
character of discharge. Usually in about three months the patient will bo able 
to get about. If union is solid, then no splints need be worn; if not solid, then 

a posterior splint should be worn until union is complete. 

The use of a tourniquet during the operation is a matter of difference of 
opinion. Some surgeons do not use it, others, probably tlio majority, find it 
harmless and very useful. Many snrgeons adopt Konig’s plan of not loosening 
the constrictor until after the patient is returned to bed and the leg fixed in a 

high elevated position. .. , 

Kooher’s External Hooked Ineision.—This procedure (hig. 10, A) follows 
the subcapsular periosteal method and endeavors to preserve the extensor appa¬ 
ratus intact. The lateral externul incision begins a hand’s breadth above tho 

upper edgo of the patella upon the vastus externus 
and runs perpendicularly downward, a finger s 
breadth from the outer patellar edge, and, below the 
tuhrnmiry of the tibia, curves inward to cross the 
anterior edge of the tibia. The skin, fascia lata and, 
in the upper nngle, the vastus externus are split, 
and, ltelow, the external edge of the ligumeiitum 
patelhe and the tuberosity of the tibia ure exposed. 
The tuberosity is sulteortioully chiseled free and, to¬ 
gether with the ligumentum patelhe, is drawn in¬ 
ternally. In the upper wound angle the joint cap¬ 
sule is opened at its reflection on to the femur in tho 
upper pouch. Kocher lays stress upon separating 
tho front end of the external meniscus from the 
crucial ligument, but leaves its connection with the 
capsule intact. It is also separated from the upper 

p,„, io, _rkih Incisions in Va- surface of the tibia. This is accomplished from the 

«i°rs Masons r°» Rssbct- mw j; nn The external meniscus and the front 

external part of the capsule arc retracted externally. 
In tho same way the front end of the internal meniscus is separated from 
the crucial ligament and, together with the capsule and the periosteum of 
the tibia, is separated from the tibia. The patella is inwardly retracted and 
the capsule is separated from the tibia internally and externally with gradu¬ 
ally increasing flexion of the knee. The crucial ligaments arc divided close 
to their insertions in the intereoudyloid eminence of the tibia, or arc chiseled 
free with a slice of bone still attached, und this division is continued to the 
posterior insertion of the menisci, which, in association with the crucial liga¬ 
ments, are separated to tho posterior surfuce of the tibia. All diseased tis¬ 
sues are extirpated and foci in the bone scooped out. If the disease has 
gone so far as to make sawing off of the bone ends necessary, that is, if 
one must proceed to a resection, thou tho crucial ligaments are divided at 
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their upper attachment into the intercondyloid fossa of the femur, so that 
the connection of these ligaments with the menisci, the back wall of the cap¬ 
sule, und tlu> ]M>riostcuiu lire preserved. The cupsule is split nt the curtilngiuous 
edge of the femur, and it is either extirpated or siili|H>riosteallv reflected back¬ 
ward until the origin of the lateral ligaments in the cpicoudvlca is reached. 
The cupsule, together with the periosteum on the Imek, is oepurated, and the 
femur is sawn otf eouvexly and the tihiu coiicuvcly. If u greater part of the 
femoral cud Is* diseased ami must 1 h> sawn otf, then 1\ocher chisels otT the cpicon- 
dyles together with the lateral ligaments ami thesi*, in nudisturlied connection 
with the ]H*riostemn, are reflected backward as far as the {mint where the sawn 

... through. The sawn lsiny surfaces are exactly approximated, but 

no tixutinu nails are used. Skin ami fascial interrupted sutures ure employed. 
Drainage may lie necessary, but often is not. Plaster splint is usih! in full ex¬ 
tension. 

Kocher makes the following remarks on extensive resection of tho knee: 

“Tin* incision and the maimer of Hiilirortical separation of the attaeliinents of the 
crucial, lateral ligaments, epieoiulyles, tiieiiisei, ami the tuberosity of the tibia arc made 
as previously deserilssl. If the eaieale is diseased to the extent that one is certain, 
as in tuberculous synovitis ami arthritis, that it must Is* removed in toto, whether the 
bony end* In* removed, or not. the following met In si is employed: After the skiu, 
vastus extermis and the fascia lata are divided, the joint capsule is not yet n| Mim'd, 
hut it is dissected free from the oulsidc on its entire upper and lower extent and tile 
visceral sheet is separated from the hones, which on tin* femur is easily accomplished 
down to the cartilaginous edge. Then the entire capsule, us u connected iiiiims, is 
“eparatisl from the cartilaginous edges of the femur, tihiu and patella, and removed. 
In arlhreetoiiiy. in contradistinction to arthrotomy. the menisci are removed, Hiucc 
they are diseased ami cannot |>c retained in separating the capsule above or below. If 
tuliereulosis he the indication for operation, the most iiii|Mirtaut |siinl is the removal 
of tin 1 entire diseased tissues, \vimviul membrane, curtilages, liiemsei, ami Istues, hs if 
it were a ipicstiou of the removal of a malignant new growth." 

Bardenheuer'i Total Extracapnlar Selection of Knee. A I runs verso inci¬ 
sion is mailt* over the middle of the patcllu from one condyle to the other, and 
to this are added two short lateral incisions alsive ami ladow. The upper flap 
is dissected directly through lla* <|imdriceps tendon and muscle alsive tho doino 
of the suprapatellar bursa; in tlie same way the lower flap is dissected down 
below the ligiuiientmn patella*. Then the dome of the suprapatellar bursa is 
dissected down bluntly to lla* immediate vieinitv of the joint. If tho capsule 
be accidentally o|>eiicd, the ojieniiig is dosed with forceps. The soft parts on tho 
posterior aspect of the femur and joint are separated with the elevator from 
the capsule, while the jg*riostenm is not touched. The femoral condyles are 
sawn obliquely from front to back, so that more is taken off from in front tlian 
from behind. The sawn surface of the femur iH seized with a honk and drawn 
forward. The muscles and vessels in the back part of tlm joint are separated 
from the back part of the capsule. The heads of the tibia and fibula are 
obliquely sawn through so that more bone is removed from behind tban in 
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front The lawn surfaces of the femur and tibia are nailed together and the 
skin wound dosed. 

Basalts of Knee Beseotions. —Ivbnig was the firet to show that disturbances 
in growth could be avoidod by not impinging on the epiphyseal lino (see Fig. 
6). Ho gave exact measurements as to how much of the joiut ends in children 
may bo resected. In resections above the epiphyseal line there was found to bo 
after 10 yours a shortening of 251/. cm. Below the epiphyseal lino, shorten¬ 
ing was 131/. cm. after 6 years and 12 cm. after 4 years. I 11 other cases the 
shortening amounted to 6 cm. after 12 years, 3 l /> cin. after 8 years, and 2 cm. 
after 6 years. In patients not resected, considerable shortening can result. 
Konig reported 3 cases in which, even after yearo, a shortening of 7 to 8 cm. 
was measured, even though no resection had been done. Haifa maintains that 
after resection below the epiphyseal line the shortening should not be greater 
than after conservative treatment. 

Three patients of Kbnig’s material developed after 3 years a flexed position 
so that the limb could not be used in walking. This flexed position is due to 
the fact that the limb, ankylosed in the knee, grows longer and is gradually 
drawn crooked by the unused, contracted and more powerful flexor muscles, 
just as the bow is curved by its tight tendons. Therefore, it is very important 
to anticipate the impending contracture by huving tho patient wear for a long 
time (till the growth is attained) an apparatus which shall maintain the ex¬ 
tended position. Flail joints can bo explained on several grounds. Tho first is 
a desire for a movable joint. Tho firmness requisite for locomotion cannot be 
attained with motion also. Ankylosis is also hindered by the use of anti¬ 
septics. Tampons ljctweon the suwn surfaces will prevent their consolidation. 
The bones must immediately bo brought in contact in the most cxnct way. 
ITelferich’s arched sawing otf of the. ends furnishes many advantages, so that it 
can be considered tho best method of sawing. The arched sawing is very con¬ 
servative, sinco very little length is sacrificed, and there result two grent con¬ 
gruent, bony, round, raw surfaces, which make ]s)ssiblc a broad contact, und 
render impossible a subluxution of tho tibiu posteriorly. Still, with tho trans¬ 
verse sawing, exceedingly good results are attained. 

According to the views of many authorities, tho correct position of tho limbs 
is not tho otMrnpletely straight position, but a slightly flexed position, of about 
165°. This is for walking, as for sitting, tho best position. Klapp does not agree 
to this, Bince a previous slight flexion may lead later to a much increased flexion. 
Growing individuals must wear an apparatus for a long time to prevent this. If 
one will exclude with absolute certainty a contracture, the leg must be absolutely 
straight and thru be immobilized. A slight genu valgum is physiological. 

In the resection for tuberculosis that method is the best by which an unim¬ 
peded oversight over the entire joint oau be attained and the extent of the dis¬ 
ease ascertained. One is thus in the beet situation to operate most radically. 
Consolidation occurs in from one to two months- Splints should be worn for 
six months during which time no weight should^*! borne on the foot. 
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The result* of resection of the knee are seen from Oarrfi’s statistics. Of 
185 cases operated, 177 were resected, and 8 wore aynovialectmnucd. Of these 
86 per cent, were cured and 8 per cent, improved; 4 per cent, of the reseated 
patients had to bo amputated subsequently. Shortening occurred as follows: 

Nono in 17 per cent. 

Of 1 to 3 cm. in 40 per cent. 

Of 2 to 5 cm. in 30 per cent 

Contractures occur ml in young patients in half of the cases. Tho function 
was good in 02 per oent. and laid in 7 jut cent. In three-fourths of all cases tho 
kneo was in the straight position. Small amount of flexion (not over 170°) oc¬ 
curred in 13 per cent. Everything considered, in 8. r > per cent, the result was ex¬ 

cellent. 

Excision of An kmc 

To excise the ankle joint, one may proceed in several ways: either tempo¬ 
rary resection of the malleoli or removal of (lie astrngalus is essential in order 
to obtain free access to the posterior port of the joint. Some surgeons prefer 
one, sonic the other. Chevne and liurghunl prefer the excision of the astragalus 
and express the opinion tliut this gives the Isist result, both affording tho coiu- 
plctcst removal of the disease and giving un excellent functional result, a 
freely movable joint being practically always obtuiiu'd. In addition, the astrag¬ 
alus is commonly the primary scat of disease and small sulvartilagiimus de¬ 
posits may lie overlooked if the bone be left la-hind. Tho epiphyseal lines in 
the vicinity of the ankle joint arc given in Figure it. 

Excision of Ankle with Bemoval of Astragalus.- -Two incisions are used. 
The inner one commences just over the anterior lsmlcr of the tihin, runs down 
in front of the intemul malleolus and curves slightly inward toward the internal 
cuneiform. On the external side the incision runs in front of the oxternal 
malleolus, curving slightly toward the Imho of the fourth metatarsal hone. These 
incisions are deepened until the capsule of the joint is reached. The soft parts 
are carefully raised forward from the capsule behind with a [icruwleal elevator, 
which is pushed forcibly upward and downward, ami all the soft parts are thus 
raised, exposing the capsular attachmenta to the tibia above and to the astraga¬ 
lus below. The anterolateral attachmenta of the soft parts are likewise sepa¬ 
rated from tho malleoli. The attachments of the capsule to the tibia, the mal¬ 
leoli, and the tarsus are cut through with a knife and the anterior part of the 
capsule is removed in one piece. The lateral ligaments arc now divided. The 
astragalus is then removed as follows: The inner incision being retraeted, the 
astragaloecaphoid ligaments are divided. Tho foot is everted and the astragalus 
is pushed up, when a knife is insinuated beneath the hone and the calcaneo* 
astragaloid ligament ia divided. The astragalus is now held only at its posterior 
part by the sheath of the flexor longns hallucis, which runs in a groove in the 
bone; this sheath is divided and the astragalus is removed. The interior of die 
joint is now freely exposed and the synovial membrane removed from the lateral 
97 A 
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and posterior aspects of the joint. Tho tendon of the flexor longus hallucis gives 
rise to some difficulty, but by pulling the foot downward from the leg it can be 
seen and avoided. Tho lower ends of the tibia and fibula are protruded through 
either wound and carefully examined. In all cases tho edges of tho cartilage, to 
which tho synovial membrane was attached, should bo shaved off cleanly with a 
knife. Any soft or loose portions of curtilage should be removed, and the bone 

ljcneath gouged or chiseled 
away. Should there be 
any depressions in the car¬ 
tilage, they should be en¬ 
larged and bone deposits 
looked for. The cartilage 
may be entirely chiseled 
away and with it a depth 
of bone, depending on the 
amount of disease found. 
The deep parts are 
stitched, drainage pro¬ 
vided for, and the skin 
closed. The leg is put up 
in a posterior and anterior 
moulded pi aster-of-Paris 

splint, the foot being at 
right angles to the leg. 
This should he employed 
for six weeks, when an ap¬ 
paratus'(such ns Hessing’s splint) is applied,-with the object of permitting 
movements at the joint but preventing lateral displacement, and also keeping 
the foot off tho ground. The patient should not be allowed to boar weight on 
the solo until six or eight weeks have elnpsed from the time of the operation. 
Tho chief difficulty after such an arthreetomy, or excision of the ankle, is the 
tendency to lateral deviation of the foot, particularly inversion, and this must 
be prevented by the use of apparatus until the parts have become firm. 

Kttnig’s Exoision of Ankle.- --Konig’s excision of the ankle (Figs. 11, 12 
and 13) gives admirable access to all parts of the joint. The internal incision 
begins on tlio anterior margin of the tibia, 2 in. above the ankle joint, imme¬ 
diately internal to the extensor tendons, runs downward and forward over the 
ankle joint, over the inner side and neck of the astragalus to end in front of the 
prominence of the scaphoid. A similar incision is made along the anterior sur¬ 
face of the fibula, across the articulation, ending in the outer side of the cuboid 
at the level of the astragnloscnphoid joint. Expose the capsule laterally and 
anteriorly in a similar wav ns in the preceding operation. Remove the anterior 
capsule and with it its covering synovial membrane. Vertically split tho 
periosteum over each malleolus and introduce a broad-bladed chisel into this 
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Km. 13. Ki'isi'i'x Excision hi Akki.k .Ktivi. Ai> tin- \w1wnllv iliiultfl iiiiiU«hIiin. Ilhintml-n* 
the division of tlx- ulna ami (ID and llu> linfiimtal illusion iif the ii|>|M-r surfin'" of Urn 

ustriucalu* << 

incision ami nit from eaeli malleolus vert ion lit n linn mI lnuto ( I* ip*. 11, 12 
mu] 1 ;j, A i. This is onvorod with |M*rio>*t« a iiiti. whieh is font iiiikhih iilmve with 
thi* periosteum of tin- tihia ami tihulu ami heluw with tin* lateral liunments. Ko- 
traot tin* shell of Is me almijr with its attnoluneiits. divide the rest of the tihia uiiil 


C 



Fio. 13.— KiWio's Excision or Ankle Joist. IJ mirf-s im. lh« result afli r removal of tb« bone 
rrlknw. A is the malleolus. C givoe the Wmi reniliinu Iroin the removal of the tione. It la 
the astragalus. A the malleoli. 
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fibula transversely with the ehiael, and remove the fragments. One had better, 
as a rule, remove tho astragalus, if it be diseased, as in the preceding operation. 
If not diseased, its upper surface should be squared off horizontally by the chisel 
(Fig. 13 C, B being the astragalus). Remove all the synovial membrane and 
complete tho operation as in tho preceding procedure. Press inward or suture 
the lateral shells of bone to tho tibia and fibula. 

Oohsner’s Excision of Ankle.—This procedure is described by Ochsner and 
Percy (12) as follows: 


“Any surgeon who has tried this mode of approach will always continue to employ 
it, as it insures a most satisfactory approach to the diseased tissues, and the results are 
likewise most satisfactory, both as regards the functional effects and permanency of 
oure. This is true even in chsch thut amn quite hopeless with any other method. 

“Technic. —An incision is carried directly across the anterior surface of the 
anklo from malleolus to malleolus through the skin, superficial and deep fascia and the 
sheaths of all the tendons in tho <*our»e of the wound. Externally the peroneal artery 
and nerve should be avoided, as well us the tendons of the peroneal muscles, which may 
readily be drawn out of tho wny. Internally the anterior tibial artery and nerve 
should be protected. Ench tendon is then lifted up in the incision and transfixed 
with two fine catgut mattress sutures from 1 to 2 cm. apart. These sutures are 
caught in similar artery forceps for purjjoHcs of identification Inter, then the tendon 
is cut transversely between these sutures. After all the tendons huve been disposed 
of in like manner, tho joint is opened by n free transverse incision und the sole of 
the foot forced back upon the calf of the leg. In this manner the entire joint is 
opened freely, so that all diseased tissue may be removod. After this has been accom¬ 
plished, ns described above, tho foot is placed in position, the ends of the tendons care¬ 
fully adjusted so as to correspond cxnctly with each other. They are then sutured 
and the sutured areas are covered with fascia. Then the skin is stitched over all. If 
drainage seems necessary, it is applied through and through, and even in cases ap¬ 
parently requiring no drainage, it is usuully well to pass a few strands of catgut or 
silkworm-gut entirely across the foot, permitting the ends to protrude from the lower 
»T»gI— 0 { the wound so as to drain the scrum, which may be secreted by the large 
surface during the first few dnys. A lurge dressing is applied and the foot immobilized 
in a position a little less than a right angle.” 

The result is vory good after this operation. The free exposure of the sur¬ 
faces insures thoroughness, and consequently the cure is usually permanent 
The ankylosis pf the Surfaces immediately in the field of operation does not 
interfere with movement because tho tarsometatarsal joints will supply the 
necessary motion. The tendons unite readily and act normally. Ochsner says 
that with this method it is often powiblo to obtain a useful foot in cases which 
formerly could only be relieved by an amputation. 

Sxtracapsular Total Ankle Beseotion (Bardenheuer).—The incision is made 
through akin and tendonB transversely across tho tarsus and to this are added 
two lateral incisions above and below. The upper akin-tendinous flap is dis¬ 
sected up proximal to tho sawn surface of the tibia, the lower flap downward. 
Behind the tibia and fibula two elevators are pa ssed through and both hones are 
Obliquely sawn through, taking more away in front than behind. The calcaneus 
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is obliquely sawn through behind the lower end of the tibia and astragalus, 
which an held forward. Behind the tarsus, strongly held forward, the soft 
parts are separated toward the toes until otu< gets behind the tarsometatarsal 
joints, correspondiug to the extent of the tuU'iruloai*. The metatarsal lames 
are transversely sawn through and the sawn surface of the first metatarsal is 
nailed to that of the tibia and the sawn surface of the fifth to the fibula. Tho 
after-treatment consists in buing sun? that cicatrisation takes place in the right- 
angled position. If that be the ease, then a splinted shoe is worn. 

Beseetio Tibioealeanea.—The skin incision exteuds from one uialhxdns to 
the other in an arch over the* dorsum of the foot and is carri(*d down to the hemes. 
The flap is disserted back, the unklc joint n|x»iicd, tho astragnlus removed, and 
the cartiluge and upper surface of tin 1 calcaneus horizontally sawn off. The 
sawn surfaces are laid u|sm each other and nailed together from the heel. If 
necessary, the cuboid and scaphoid can lie resected. This operation can bo 
performed witli transverse incision ls-hind, which should only 1h< iiwhI in cast* 
the soft parts behind the malleoli are involved in fungous growths, fistula 1 , and 
skin ulcers. With the pntirnt on the ulslomcn. the tip of the malleoli are 
joined by a downwardly cuuvrx curved incision, the Achilles tendon is divided, 
the ukle joint widely o|H*ned, the nstrngHlus is removed, the malleoli and tho 
upjicr surfuce of the calcaneus horixmitally sawn off. The rest of the opration 
is as above. 

Tho indication for this o|s>ration is in eases in which the typical ankle joint 
resection is not sufficient for the thorough removal of the tulmrculosis present. 

Oiteoplastio Ankle Selection (Wladimiroff-Mikulici Fig. It). The indi¬ 
cations for osteoplastic resection (after Mikulicz) aiv: 

1. Cases of foot caries, in which the disease is limited to the calcaneus, 
astragalus, and the ankle joiut. 

2. Extensive loss of substance in tho region of the skin of the heel. 

3. Injuries, particularly shisiting injuries, with disturbance in the heel 
and its vicinity. 

4. In addition, tho operation has been frequently performed for malignant 
new growths of the heel, in pes equiuovarus paralyticus uud calcaneus. With 
deficiency in growth of the extremity, the increase in length produced by the 
operation is very welcome. 

THE ORIGINAL MIKULICZ OPERATION (Fig. 14).- The first incision (Fig. 
14, Al) is made from the tuberosity of the scaphoid transversely across the 
plantar surface until opposite the tuberosity of the fifth metatarsal. It is every¬ 
where carried immediately down to bone. The second incision is drawn across 
the back circumference of the leg, a finger’s breadth above the malleoli, and 
immediately divides the Achilles tendon. Th end points of these two in¬ 
cisions ere joined by two lateral oblique incisions, which proceed from the 
malleoli to the lateral foot surfaces. The entire quadrilateral, circumscribed 
heel region is removed, while the dorsal skin bridge remains intact The open¬ 
ing and exartienlation of the ankle joint now follow with doraal flexion of the 
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foot, the careful separation of the astragalus and calcaneus from the soft parts 
of the foot, and finally the removal through Chopart’s joint. The malleoli 



Flo. 14. — OflTBOPLAifTic Ankle Rkhection 
(Wludiinirofl-Mikullci). Al nivon thu xkiii 
JnnUon. The nhaded portion in 11 
the tiuura removed. 11 'i in the anterior 
bridffo o( ekin and tendoiui which rcniuin. 
C is the ultimate rumilt. 

balls of the toes, which are bunt forwi 
foot 


are transversely sawn through above the 
joint surfaces of the tibia, likewise the 
lames in the peripheral section. The 
front half of the foot now hangs on the 
dorsal bridge (Fig. 14, B 2), which con¬ 
sists essentially of skin and extensor 
tendons, the resection of the ankle joint 
together with that of the astragalus, cal¬ 
caneus and the posterior halves of the 
scaphoid and cuboid having been com¬ 
pleted. The tibialis anticus and dorsalis 
pedis arteries must be preserved. After 
stopping the bleeding, the front portion 
of the foot, with its sawn surfuce in a 
pcs equinus position, is placed against 
the suwed surfuce of the leg and fas¬ 
tened there with either wire or silk su¬ 
tures, or the position is maintained by 
the plaster bandage (Fig. 14, 0). In 
order that the toes may lie doraally 
ilexed in a right-angled position, tenoto¬ 
my of the flexor tendons is performed. 

The patients walk, after healing, 
upon a kind of PirogofT’s shoe, upon the 
*d and upward, as upon a living wooden 


Excisiox of Tii k Suout.dek Joint 


The following methods of excision of the shoulder joint may l»c employed: 

A. Anterior straight iucisiou through the front part of the deltoid (v. 
Langenbock). 

B. Anterior oblique incision (Ollier). 

C. Osteoplastic exposure from above and behind (Kocher). 

D. Extracapsular resection ( Hnrdcnhouer). 

E. Temporary resection of outer third of clavicle (Oattorina). 

Anterior Straight Incision (▼. Langenbeok). —With n pillow under the af¬ 
fected shoulder, the patient being 011 the edge of the tablo, the arm is abducted 
and rotated outward. The incision begins just external to and on a level with 
the tip of the coracoid process, is directed downward and outward along the 
outor side of the inner bonier of the deltoid, thus avoiding injury to the cephalic 
vein. It is about 4 in. long. The deltoid is bluntly separated and drawn to the 
outer side by retractors. With the arm rotated inward, the biceps groove with 
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its contained tendon is identified. The joint capsule is incised vertically, par¬ 
allel to and along the outer side of the biceps tendon, and this is curried down¬ 
ward on to the humerus, dividing the jicrinstcuiu. to the point when* it is in¬ 
tended to divide the bone. With n sharp jH'riostcal elevator try to lift the 
periosteum fnuu the bone toward the outer side und with it the tendons at¬ 
tached to the greater tulten*sity. Try lo do as much of the o|tcrutiou sub- 
poriostcullv as feasible and avoid fraying out the periosteum ns much as pos- 
sible. Hotter vet, if the Imne under the tnlierosity is not diseased, chisel olf 
the tendons, leaving a thin layer of lame attached to them. In this manner tho 
|K‘riosteum. tendinous insertions, and fibrous capsule will lie raisin] together 
and will n'liiuiu attached. The periosteum will subsequently reproduce now 
bone. The periosteum is now attacked along the inner edge of the incision and 
is raised from the bone together with tin- biceps tendon and its sheath. If tho 
biceps tendon is diseased, the sheath is opened and the tultcrculous material is 
removed with curved scissors or a curette, while the tendon is held outside with 
the blunt hook. The |H‘riosteum is raised together with the auhscupuluris ten¬ 
don from the internal or lessor tuI*erosit\ with the elevator, or a thin layer of 
bone with the attachment of the muscle is returned with the chisel. The hand 
may then la- divided in one of two wavs: til In situ, with the soft parts pro¬ 
tected from injury, a tiigli saw is passed about the Isuie or it is divided by n 
nnrrow-hluded saw: the head is llien seized with Itone forceps and removed. (2 ) 
The head is made to pmlrudc through the wound by carrying the ollsiw back¬ 
ward and upward. It may Ik* necessary to separate suh|H<riosteally the jk>s- 
terior nmi lateral tihnms attachments from the hone. As mm-h of the up|>er 
end of the humerus as is made necessary by disease is sawn otf. I’sually tho lino 
of section will pass through the tul>erosities, any remaining disease in tho tu¬ 
berosities being thoroughly removed by the gouge or curette. ’I he truneutod 
end of the slinft should he carefully rounded olT with saw or cutting forceps. 
Endeavor not to injure llu* epiphyseal cartilage in children, which ossifies 
usually alsmt the 20th year. The epiphyses comprise the head and tnltorositics, 
and the lower lsirder runs upward and outward along the lower and inner half 
of the anatomical neck and then transversely under or through the tultcrnsitins 
to the outer edge, where it lies nlsive purt of the insertion of the teres minor. 
Remove all the diseased matter from the glenoid cavity with a sharp spoon, 
chisel, or rongeur forceps. Dissect away all diseased sMiovial membrane, ns 
well ns the walls of all sinuses, with forceps and scissors. 

With this subperiosteal resection, where it is js»ssihlo, the rotators arc lifted 
intact, which will permit subsequent rotation of the nnn, whereas nfter tho old 
operation, in which the rotators were completely cut across and the lionc sawed 
on a level with the surgical neck, the resulting limb was often quito useless, 
rotation being always imperfect and sometime- entirely absent. To prevent 
subsequent stiffness, particularly with the subperiosteal resection, a layer of 
fascia with its pedicle on the lipfier arm should Is- placed, in suitable eases, over 
the divided surface of the humerus and sutured to the periosteum. A drainage 
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tube should be placed in the lower angle of the wound. Posterior drainage 
should be provided for by passing a blunt dressing forceps through the incision 
and making it project on the posterior aspect of the joint. The point of projec¬ 
tion behind is cut down upon, and the forceps, being passed through* grasp 
a drainage tube, which is drawn into the joint The front wound is sown 
about the drainage tube. 

After a dressing has been applied a largo pad of gauze is placed in tho 
axilla to prevent the upper end of tho hiunorus from being displaced from its 
contact with tho glenoid cavity and sinking down and coming to lie under the 
glenoid. A figure-of-eight plaster-of-Paris dressing, comprising arm, diseased 
shoulder, and thorax, » applied, while the hand and forearm are suspended in a 
triangular sling. 

ATTBB-TBBATMENT. —Windows are cut in the piaster splint and dressings 
are made as often as the discharge warrants. The axillary pad iB of the greatest 
importance and should bo worn for six weeks. The date of tho beginning of 
passive motions of tho joint will depend on tho type of resection. If it is for 
old tuberculous disease whero muscles have been divided and much bone re¬ 
moved, passive motions should not be begun until late, sometimes in the fifth 
week, since there is danger of causing a flail joint. When tho parts surrounding 
arc very little diseased, only a small amount of bone having been removed, and 
when the operation lias been carried out subpcriosteallv, motions should be be¬ 
gun much earlier, sometimes between tho second and third weeks. Abduction 
should be very gently made in the beginning to avoid dislocating the head. 
Massage, electricity, and passive motions should be carried out daily. 

Osteoplastic Bisection of Shoulder from Above and Behind (Kocher).—This 
method was particularly devised for cases in which tho glenoid cavity is much 
diseased or the arthritis is very diffuse. In such cases the anterior route does 
not give sufficiently free access to tho joint. Kochcr’s method gives excellent 
a cces s to tho back part of the joint, stress being laid upon tho preservation of 
the deltoid (circumflex nerve). The patient lies upon the healthy side. The 
sharply arched skin incision extends nl>ove from the region of tho acromio¬ 
clavicular articulation, into which it soon enters, to the height of tho shoulder, 
tbwi along the uppor edge of the crost of the spine to its middle point. It then 
curves laterally downward to a point two fingers* breadth from the posterior 
axillary fold*. The tendinous muscular insertion of the trapezius is separated 
fram the upper free edge of the spino of the scapula to the extent of the upper 
leg of the angular incision. Corresponding to the lower leg, the dense fascial 
leaf is split upon the posterior surface of the deltoid, and the lower edge of this 
mm rnle is then bluntly dissected free. The deltoid can now be easily lifted up 
and freed from the infraspinatus and tores minor, which, according to Kocher, 
is best accomplished by means of tho thumb pushed beneath the muscle to the 
lateral edge of the spine. The most posterior fibers of the deltoid, held thus 
stretched out, are divided near their origin. In order now to be able to under¬ 
take the osteoplastic portion of the operation the finger is inserted along the up- 
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per edge of the infraspinatus and the lower edge of the supraspinatiis, separat¬ 
ing each muscle so far from the two surfaces of the spina that the external 
edge of the spine can be palpated both from above and below. Tho exposed 
place upon the spine is chiseled through in the direction of the neck of tho 
scapula. One should avoid the body of the scapula for fear of injuring tho 
auprascupulur nerve. Prior to the chiseling it is advisable Hrst to drill holes 
in the Union for the subsequent sutures. Koclier advises, instead of chisel¬ 
ing the end of tho spine, the subcortical separation of the deltoid origin, 
with subsequent suture. The acromion is now free aud, together with tho 
entire deltoid muscle, is reflected as a cap. forward over tho humeral head 
by means of both tlmmlm. The three posterior muscles, supra- and infra¬ 
spinatus and teres minor, their tendinous portions covering the joint, now lio 
exposed. The upper edge of the supraspinal us is the. guide to the point whoro 
tho joint capsule is to be ojioncd. The humerus is pushed upward and ro¬ 
tated outward, when the posterior prominence of the bicipital sulcus is visi¬ 
ble on a line with the continuance outward of the up|ier snpnispinntus edge. 
The capsulo is incised along the direction of the biceps, und tho tendon is 
exposed up to its origin in the glenoid process. The outward rotators are 
then subjieriosteally separated, upon which the humeral head beeoinus visible 
ns well ns the glenoid cavity and the remainder of the joint structures. By 
flexing the ellmw, rotating the shoulder, and pushing the head through tho 
wound, it is now possible to inspect the whole joint and to judge whether it is 
necessary to resect the joint or merely to perform un artlirotomy. Complete the 
resection, removing all diseased tissues. Itcplnec the deltoid flap and fix it in 
position by sutures. Provide for drainage. This operation ap|K‘ars formidable, 
but innervation is well preserved and the after-results are reinnrknbly good. 
If partinl resection is sufficient, Knehcr’s method permits the anterior part of 
the capsule, the Htibsenpular muscle, nnd the coracoliumcrul ligament to remain 
uninjured, thus avoiding subsequent dislocation. 

AFTER-TREATMENT. —Mfiller remarks that for the majority of the caaea the 
arm should lie bandaged ill a right-angled alalm-tinn position and tho woll- 
known disposition of the head to bccomo displaced behind the coracoid should 
be overcome hy a triangle placed in the axilla and tbo upper arm should be 
directed forward. It in the same whether ankylosis is expected or a movable 
nearthrosis: the position in right-angled abduction must bo maintained for 
the first few weeks. 

For the prevention of ankylosis in suitable cases it is advisable to interpose 
between humerus and scapula a pedicled deltoid flap, in tho anterior operation 
taken from the anterior part of the deltoid, in the Kochcr procedure from the 
posterior portion. Wherever possible, the pedicle should he below. 

Extraoapsnlar Method of Shoulder Besectioa (Bardeaheuer).—This method 
has two principal objects: 

1. The radical removal of the bony and soft joint structures wherever pos¬ 
sible without opening the joint 
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2. The final attainment of an ankylosis with the arm in an elevated 
position. 

In OTdoT to accomplish thcso more comfortably, Bardenhcuer has again 
availed himself of tho old flap method, which lias tho great advantage of giving 
greater oversight of the whole joint. Tho position is tho same as that in 
v. Langenbcck’s method. The skin incision is oval with convexity downward 
embracing the entire deltoid below. Through a Bmall incision on tho dorsum of 
the acromion this process is chiseled off at its insertion in the spine of tho 
scapula. Tho skin and the deltoid aro seized with tho left hand and tho latter’s 
insertion into tho humerus is divided with the knife. Blunt separation of tho 
deltoid from its underlying tissues and blunt, oxtracapsular exposure of the 
joint follow; then strong (perpendicular) elevation of the abducted arm and 
blunt exposure *>f tho neck of the scapula, and chiseling off of the samo as well 
as of tho corueoid process from front to back. The sawn surface iB seized with 
iron-toothed forceps and is druwn outward, followed by separation of the soft 
parts from tho internal pavt. of tho capsule; and then by circumscribing and 
sawing through directly under the head in tho neighborhood of the tubercles, 
with avoidance of injury to the circumflex vossels und musculospiral norve, the 
unopened joint is removed and the sawn surface of the humerus is nailed to tho 
base of tho freshened coracoid process with the arm in strong vertical abduction 
position. Tho wound is then sutured with projection outward of the nail, which 
is withdrawn in 10 days. 

Beanlts of Shoulder Selections^ —These excisions offer to-day no particular 
danger. With all the methods mentioned a functionally good result is ob¬ 
tained, i. o. a movablo nearthrosis, but on tho whole the same good success is 
not obtained as in other large joints. The reason for this is to be sought in 
three conditions: 1. Tho changes in the muscles, which occur so frequently 
before tho operation, particularly in tho deltoid (severe atrophies, cicatricial 
degenerations, fistulous formations') injure the locul functional result. 2. Tho 
result likewise depends on tho extent, of the disease. The less of the humeral 
head must be removed, the greater are tho chances for nn actively movablo 
nearthrosis. With the removal of the entire humeral head the upper arm is 
too short for oxtenBivo movement of the arm to bo hoped for. It is well to 
consider in bucIi a case making up tho defect caused by the loss of the 
uppor humeral end by other bones (Lexer’s joint transplantation), or the 
possibility of a transplantation of the scapulohumeral attachments, such as the 
deltoid and Biipraspinatus, lower down on tho humerus. 3. The question of 
the after-treatment has a very essential influence upon the result of the opera¬ 
tion. 

From these grounds we may then sum up the essentials as follows: The 
technic of the operation should most positively maintain the fnnetion of the 
deltoid in order to attain an actively movable nearthrosis. The position in 
which the upper arm is to be maintained is at least a right-angled abduction. 
For the prevention of fibrous or bony ankylosis the interposition of a pedicu- 
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la ted deltoid, pectoral (Payr) or fatty fascial (lap should Iw considered. 
Where the deltoid exhibits seven' fibrous chant's, which will make functional 
restoration of the muscle imjiossible, then the foruiatiou of an intentional ankv* 
losis appears justifiable. In cast's of old seven* tnltcrculosis it is in the interest, 
of thoroughness to resect extensively, in extreme cases to make list' of Itardcii* 
heucr's extraeapsular uietluHl. In children and growing individuals one must 
bear in mind tin* influence of the upi>cr epiphyseal line on the growth in length, 
in which it plays the chief rule. In childn>n the capsular attachment in tho 
axilln reaches further distally than toward the aeromiou, although Ihirdenheuer 
uses his radical method in children, ohtniuinir a shortening of it cm., which 
he considers does not seriously injure the function of the extremity; at the samo 
time out 1 must hold nguiust this opinion the numerous fuuctimuilly good results 
uud healing of the disease after less radical resections. Only exceptionally is 
the radical o]>eratiou of Hardenhener indicated, hut his after-treatment of de¬ 
rated |Misition of the arm is an undeniable advance. The tendency, often result* 
ing, of the up|»er extremity of the humerus to dislocate downward and inward 
into the axilla is most surely overcome either through extension during the first 
11 days or through the interposition of a suture, which is passed through tho 
upper end of the humerus and the glenoid or aeromiou. Mention has ulreadv 
licon made of a triangular plaster huiidimc which holds the arm in a slightly 
forwurd position, as well as of an axillary cushion. 

The subperiosteal rest'd ion must lie considered as the normal operation. 
Tumors of the up|ter humeral end must 1 m- regarded as an exception. In tho 
early stages of such eases the division of the rotators, as in an exartienlat.iou, ia 
to lie preferred. In these last cases an osteoplasty has liegun lately to play ft 
role and the defect is made up either preferably by an autoplastic transplanta¬ 
tion, e. g.. transplantation of the up|>er portion of the tihuln with the head, or 
by a bone from a eadnver ( Lexer. Kiittucr). There are instances in which at¬ 
tachment of muscles to the transplant, hits resulted in indilTerent function ; still 
reports are too few as yet to form u definite opinion ns to thin. 

Excision ok Ei.iiow 

Excision of tho elbow may be performed according to the following 
methods: 

A. Posterior vertienl median incision (v. I.angcnbcok, Fig. IS, A). 

B. Two lateral incisions ( Fig. IS, A and H ). 

C. Ulnar straight internal incision (Fig. Hi, A). 

D. Kochcr’s incision. 

E. Ollier’s bayonet incision fFig. 10, U). 

F. Extraeapsular resection— Hardcnhcucr’s operation. 

G. Atypical resections. 

Excision by Posterior Median Incision (v, Langenbeck’s Operation, Fig. IS, A). 
—The patient is Bupiue on the table near the edge. The utfected extremity 
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is flexed to a right angle at the elbow and the forearm lies on the chest of the 
patient This makes prominent the bony outlines of the elbow. A vertical in- 
oision is made over the middle of the olecranon, 2 inches of it being above the 
tip of the olecranon and 2 inches below. The triceps is split and separated and 
the knife opens the posterior capsule; the incision is continued upward on the 

humerus and downward on the ulna, splitting 
the periosteum. With a sharp periosteal ele¬ 
vator the inner aspect of the wound is first freed 
and the inner half of the triceps with the perios¬ 
teum is lifted up from the olccrunon, closely 
hugging the bones to avoid injury to the ulnar 
nerve, which should not bo seen. The internal 
lateral ligament, the common origin of the Aexor 
muscles, and the periosteum are all separated 
from the humerus and ulna. The outer half 
of tho wound is next freed subperiosteal ly. The 
outer half of the triceps is lifted up from the 
olccrunon—care being taken not to sever its ex¬ 
pansion into tho deep fascia of the forearm— 
together with the anconeuB, which is a continua¬ 
tion of the anterior portion of the triceps. The 
external lateral ligament, the common origin of 
the extensor muscles, and the periosteum are all 
separated from the bone. Tho supinator brevis 
is freed from the external condyle and from 
the ulna and is turned forward, special care 
being taken not to injure the posterior inter¬ 
osseous nerve which runs between its superficial and deep parts. Following 
these procedures, the bones are entirely bare on their posterior and lateral 
aspects. 

By acutely flexing tho forearm, by pressing backward on the lower part of 
the humerus from in front, and by traction on'the forearm the humeral end 
may bo made to protrude through the wound. It is then separated subperi- 
osteally from the soft structures in front to the desired extent. The articular 
end of the humerus is seised with lion-jaw forceps and removed by means of the 
saw. . The saw level will depend on the amount of disease present Jacobson 
says the saw should pass above the level of the epicondylcs and through the high¬ 
est part of the epitrochlea. The radius and ulna are made to protrude and are 
sawn off without injury to the soft parts. The line of section of the ulna should 
remove the greater and lesser sigmoid cavities with the olecranon. The bra¬ 
chial is anticua should not be separated from its point of insertion. The line of 
section of the radius should be on a corresponding level, usually the line of sec¬ 
tion going just below the head. The insertion of the biceps should remain unin¬ 
jured. All diseased synovial membrane is removed, including the extension be- 
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and Ci inoisions for resection by two 
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tween the radios and ulua. All foci of disease are gouged out of tlio bones and 
all sinuses are removed. 

In young subjects under 17, whenever possible, the epiphyseal lines are to 
be avoided. In this connection it may lie noted that the principal growth of 
the humerus in length occurs at the upper end. The line of the lower epiphysis 
of the humerus runs transversely and somewhat irregularly across tlio bone just 
above the tips of the condyles. The epiphyseal line of the ulna runs obliquely 
from in front downward and hackwnrd. beginning anteriorly about */4 in. from 
the upper extremity of the olecranon. The epiphyseal line of the radius runs 
transversely iilmut • $ in. from its upper articular surface. 

In patients o]icrHted upon early in the course of the disease, where one feels 
reasonably cerfuin that all the disouse has been removed. it is well to intorposo 
a flap of fascia and fat lietwceu the snwed surfaces of the lames, or to inter] kiso a 
flap taken from the anterior surface of the triceps. ( For detnila aeo Arthro¬ 
plasty.) 

The arm ami forearm are brought in proper relations with each other, tlio 
structures are sutured together with catgut stitches, drainage, if thought, neces¬ 
sary. being provided for by a rublsw tulie, and the wound is dressed. 

The after-treatment is most iuijNirtaut. A jointed metal splint is very use¬ 
ful. This allows of a change in the angle of the joint at will. I’cla-lauisden 
puts the anil up in full extension lacunae he says that laMweeu the luiuo ends 
then* is a sue of soft parts which must shrink considerably, if one is to expect 
the bones to come together afterward. He says that if one flexes the forearm to 
a right angle, the soft parts on the hack remain stretched and cannot retract, 
resulting in a more or less flail joint. They remain in this position for weeks 
after which gradual flexion exercises are instituted. 

Most authorities recommend putting the cIIkiw up partially flcx(*d (I.'l.'i 0 ) 
with the forearm midway lietwceu pmnution uud supination. I’roualiou and 
Bupinntion should he practice'll daily from the start. After 11 days gentle 
flexion and extension, motions may be carried out daily. 

Chevne and Ihirghard ( Yol. Ill) describe the after-treatment so well that I 
quote them verbatim. 

"Unless a large amount of hone bos been removed, the splint may be left off after 
four weeks, the arm carried in n sling, and passive movement still more vigorously 
employed. This is the critical period in the cose since about this time stiffness tends 
to increase rapidly, and therefore active motions slmuld bo encouraged. There is sel¬ 
dom any difficulty in preserving pronation and supination. Two conditions must lie 
carefully guarded against: on the one hand, the limb must not Is* allowed to get stiff; 
on the other, a flail joint must be avoided. It is not until about a month has elapsed 
after the operation that the surgeon is able to judge whnt is likely to happen. When 
the case is going on well there will he some slight difficulty in obtaining complete 
flexion and extension, although movement should he fairly good; if, on the other hand, 
the joint be quite loose and complete extension ran be got without difficulty, a flail 
joint ia to be feared, and it is then best to put the arm up in plaster-of-Paris for three 
or four weeks without any further passive movements. It will then be seen whether 
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the joint is still loose or whether sufficient contraction has occurred to require passive 
movement. If the joint be then too lax, it is well to apply a hinged metal apparatus 
to strengthen the weakened movement and to prevent lateral mobility, and, if worn for 
some months, it is quite possible that a joint which was at first very lax may finally 
become satisfactory.” 

The Ulnar Internal Straight Incision. —This operation is intended for pro¬ 
cedures in the neighborhood of the epicondyle and internal condyle of the 
humerus (fractures, bony infectious foci). For the total resection of the elbow 
joint it is not suitable, since the dislocation out through the wound of the hared 
bony cndB internully (cubitus valgus), on account of the ulnar nerve, is difficult. 
The procedure is more readily accomplished from tho radial side. The forearm 
is flexed (14. r >°) at tho elbow joint, abducted, and outwardly rotated in tho 
shoulder joint. The operator stands or sits between the thorax and arm. From 
in front of the internal upicondyle proximally one palpates the internal inter¬ 
muscular septum us a ridge, uml Ixdiind it the round curd of the ulnar nerve, 
which runs behind the epicondyle. The skin incision is made directly upon the 
intermuscular septum, just in front of the epicondyle. From here it runs 
parallel to the posterior ulnar border downward about 3 cm. Thu entire in¬ 
cision, nhout <5 to 8 cm. long with the forearm flexed, is curved. The fascia aud 
tho intermuscular septum are split until tho front surface of tho internal epi- 
condyle is reached. With a Ixmo scalpel hold close to the bone, the tendinous 
origin of the pronator teres, flexor carpi ulnuris, pulmuris longus, flexor digit 
sublimis, and tho front part, of the internal lateral ligament are divided and 
separated, while at the same time the internal portion of the capsule is divided 
upon tho lx>no. Hy carefully prying off tho soft parts on the front of the 
lower humoral, as well as on the internal border of the ulna, with greater 
flexion of the forearm, taking care to avoid injury to the visible ulnar nervo 
lying on tho internal edge of the flexor carpi ulnuris, then the internal por¬ 
tions of tho joint become visible. Now, by more strongly flexing the foro- 
arm radially, thus putting the back part of the internal latcrnl ligament on 
the stretch, tho deeper parts of the joint can be inspected. Whatever is 
necessary is then done, and tho purts sutured in their original anatomical 
positions. 

Resection of the Elbow with Badial Lateral Inoition (Kooher).—This is 
considered by many surgeons to be the best method of resecting tho elbow. 

Tho lateral incision bogins upon the outer edge of the humerus, 3 to 5 cm. 
above tho external epicondyle, anti runs vertically downward over tho head of 
tho radius. It then continues downward along the anterior border of the 
anconeus 2 in. below tho tip of the olecranon, where it curves backward over 
the ridgo of the ulna. The incision has the advantage, as Koclier has main¬ 
tained, of separating the muscles supplied by the branches, curving off in the 
arm, of the niusculospiral nerve (supinator longus, extensor carpi radialis 
longior iu front, and the triceps and anconeus behind) from those which are 
supplied by tho deep branch (posterior interosseous) of the musculospiral nerve 
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(extensor carpi radialis brevier niul extensor carpi nlnnris). The lowermost 
fibers of the anconeus art* divided slmrplv u|mn the ulna. 

At the upper end of the incision (tenetrate to tlie outer edge of the huuierns 
by separating the supinator longus and the extensor carpi radialis longior in 
front from the triceps lichind. Further d<twnward, along the external condyle, 
penetrate between the extensor muscles in front and the anconeus Itehiud, until 
the uluu is reached. The next proceeding is the laying hare of the joint cuds. 
A long triceps-anconeus tlup. with fully extended forearm, is fashioned sub- 
pcrioatcallv from the np|*er purt of the ulna with the elevator, from the ole¬ 
cranon with a strong knife, and again in the lower urm the tissues am pried 
front the humerus with the elevator. This thip is retleeted over the olecranon 
us a cap toward the ulna side. If the olecranon is certainly healthy, this pro¬ 
ceeding is rendered easier by chiseling otT from the I tack part of the uIihtuiioii 
a si ice of Ume which remains attached to the triceps ( Kdnig, Kucher), forearm 
fuseia. ami anconeus. The front soft parts, after siilt|icrinstcul or suU-ortieal 
separation of the capsule, extensor tendons and external lateral ligament from 
the humerns, ure drawn forward. The now movable joint ends are separated 
hv a (Krtverful ulimr th-xion and can Is* luxated. This will lie rendered easier by 
separating the extensors from the lower humeral end by chiseling nil - the ex¬ 
ternal cpicniidylc. In many conditions the dislocation will not lie nmsi- 
snry. In the typical resortinu. just ns in l.angeiiheek's resection, the soft parts 
must la* carefiilh separated from the internal cpicniidylc together with the 
internal lateral ligament. This call Is- accomplished sub|ierinstenlly or sub- 
cortieallv by chiseling otf the cpicniidylc. The remainder of the njicratinn is 
ns in the I.imgculicck procedure. 

Extracapsular Resection of the Elbow (Bardenheuer). Itellect a huraeshoo- 
sliapcd flap of skin, with its base ladow, mid of the width and at the position of 
the cpicnndylur line. This flap is reflected downward. A second IIhji. with 
convexity below, is now fashioned out of tho triceps tendon, the periosteum of 
the ulna, and the origins of the uncoueiis and supinator Inngtis. After division of 
the oleeruiiou tip, this Hap is carefully pushed otf, by means of a tampon, from 
the (Kisterior capsular pouch und from both sides of the triceps tendon fbursa 
sub trieipite), and is reflexed upward. The already mentioned bursa (the 
upper back joint capsular (much) is then by means of tamfioiiH pushed down¬ 
ward from the back surface of the posterior supratrochlear fossa. Doth opi- 
condyles are then circinuserilied towurd the front Htid the origins of the flexors 
of the hand and fingers are separated from the internal epicondyle and, further 
down, from the ulna. Externally the extensors and the anconeus are, separated 
from the external epicondyle ami condyle. The ulnur ami rnuseulospiral 
nerves should previously have been isolated and drawn to one side. Tho 
biceps and brachialis anticus should lie raised up from the front surface of the 
joint capsule and forearm. The joint ends in assis-iation with the joint capsule 
are thus isolated. The humerus is sawn through from behind forward just 
above the separated capsular pouch. A sharp hook seizes the lower sawn sur- 
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face end drags it down and back, thus exposing the anterior surface of the 
joint The musculospiral nerve at its point of division iB then securely pro¬ 
tected from injury, the brachiaBj^and biceps arc bluntly raised up from the 
joint, and the neck of the radiuB on an elevator is transversely sawn through at 
a lower level than the point at which the ulna is divided. ThiB is important 
for the preservation of pronation and supination. Ab the last act the ulna is 
• chiseled from the olecranon obliquely from above and behind, forward and 
downward. The surface resulting from the chiseling Bhould be extracapsular. 

The articular ends of the bones plus the 
whole joint cavity can now be removed in 
one piece. In order to produce fixation, with 
forceps, saw, or chisel, excise a wedge-shaped 
piece of bone from the humerus end. Trim 
the upper end of the ulna so as to make it fit 
into tho notch in the humerus while the fore¬ 
arm is held in n position of a little less than 
a right angle to the upper arm. Unite the 
ulna to the humerus by means of a nail. 
This nail projects through the plaster ban¬ 
dage and Bhould be removed on the eighth 
day. Finally the resected end of the radius 
is covered over by a fascial and muscular 
flap tuken from the supinator lnugus muscle, 
in order to prevent ankylosis and to maintain 
pronation and supination. The muscles and 
fasciu are then united over the cavity with¬ 
out drainage. After the eighth day gymnas¬ 
tic exercises are begun. 

Atypioal Resection of the Elbow.—The 
incision is the posterior longitudinal one al¬ 
ready described. Tho base of the olecranon is cleared of its coverings and 
divided transversely, either from without inward with a chisel, or from within 
outward with a Gigli saw. The olccrunon is reflected upward with the attached 
triceps tendon. Examine the olecranon carefully, as it iB the most common site 
of osseous foei of disease in tuberculosis of the elbow. With chisel or sharp 
spoon remove diseased bone wherever found. With forceps and knife or scissors 
excise diseased soft structures. Thoroughly cleanse the joint cavity. Reunite 
the olecranon to the ulna with bone pegs, steel nails (the endB protruding 
through the wounds), silver wire, or chromicized catgut. Close the wound and 
dress. 

Results of Elbow Resections.—A not too late resection of the elbow fur¬ 
nishes better results than if one adheres to the principle of ohooeang a resec¬ 
tion as a last resort. Positively diagnosticated (Rontgen pictures) intra-ar 
tioular disease with eruption into the joint justifies an earlier resection than in 



Fio. Id.—I ncisions ros Resection or 
Elbow Joint. A, iurislon (or 
resection by the ulnar straight in¬ 
ternal incision. B, Ollier's bayonet 
incision. 
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many other joints which furnishes the best means for a cure. Well-retained 
function of the muscles is a very essential factor in producing a good result 
A movable nearthrosis is often bettor attaint after total resections than after 
irregular (step-like) removal of the bony ends. The results depend less upon 
the schematic use of a particular method than upon tlio personal expcricnco 
of the operator and the individualising indications of tho operation and, not 
the least, upon a thorough after-treatment. 

An inevitable result of e.lhow resections was a flail joiut, which, heforo the 
introduction of the subperiosteal method, occurred much more frequently than 
it does to-day; It is a result of extensive removal of the joint ends, hut ean 
occur also as a result of necrosis of tho periosteum, great change in tho muscu¬ 
lature, and improper after-treatment. So fur as tin 1 first factor is concerned, 
long fixation of the resected surfaces in contact must ho maintained. Eventu¬ 
ally nailing iimv lie required. An ankylosis is Ia>st prevented hv early mid 
frequent changes in position and early active ami passive motions. Another 
help in preventing ankylosis is the inter|Hisitioii of a pedunculated fascial and 
muscle flap, which is best taken out of the triceps, the pedicle lieiug proximal. 
If aseptic relations obtain, the fixation of the forearm to the humerus can bo 
maintained by two strong, not too tightly tied, silk Isinc sutures, one external 
and ono internal, which at the shiiic time act as urtiliciul lateral ligaments and 
excite the formation of connective tissue. The tendency to laleriil suhluxation 
of the resected surfaces is also prevents! without injuring the physiological 
movability. 

The recurrence of tuliercnlosis in an already resected joint will cause ono 
to consider the possibility of o|M>iiing up the joint again and by iiieuns of an 
arthrectumy, or in boiiic eases of a new resection, arriving lit n good result. 


Excision of Whist Joint 

A. Typical subperiosteal resection (Ollier's Operation ) by radial and 
ulnar dorsal incisions (Fig. 17. M. M\ and N), 

B. Bisection of wrist joint with dorse-ulnar incision (Kucher’s Opera¬ 
tion). 

A. Resection of the Wrist Joint by Radial and Ulnar Dorsal Incisions.—-Begin- - 
ning opposite the center of the dorsal surface of the second metacarpal bone, 
an incision is made which runs obliquely upward and inward, following tho 
onter border of the extensor indicis tendon. This incision (Fig. 17, M and M') 
is carried upward until it reaches the center of a line joining the two styloid 
pro ce ss es, where it changes its direction slightly to that of tho line of the fore¬ 
arm, L e. vertically. The internal branch of the dorsal division of the radial 
nerve is avoided, if possible. The extensor indicis tendon is retracted out¬ 
ward without opening its sheath. The tendon of the extensor carpi radialis 
brevior is followed down to its insertion into the base of the third metacarpal 
bone and is drawn outward but is not cut The periosteum of the head of the 

M A 
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third metacarpal ia incised upon the inner Bide of the insertion of the extensor 
carpi radialia brevior. This incision is carried upward through the periosteum 



Fiq. 17,—Iwcibionb roH Ebmkitiunr or Whmt and 
Finqir Joints. M, M, and N, Ollier'* method by 
radial and ulnar donal inriaiona. D and O', 
Langenbeok’a operation by doraoradial iuriaion. 
A, A, excision of aoeond intcrphalangral joint by 
two lateral incisions. B, of second interphalaiiReal 
Joint of index, by dorao-cxtcranl incision. C, of 
sooond interphalanxeal joint of little firmer, by 
dnrso-lntemal inoision. O, of second phalanx of 
finger by dorsolateral incision. E, E\ of first 
lnterphalangesl joint, by two lateral incisions. 
F, of first phalanx of thumb, by dorao-external 
incision. Q, of metacarpophalangeal joint, by 
dorao-external incision. H. of metacarpophalan¬ 
geal joint, hy dorso-internal incision. I, of meta¬ 
carpal, by donal inoision. J, of metacarpal, by 
donal incision, with added angular incision. K, 
of metacarpal of litUe finger, by dorso-internal 
inoision. U of metacarpal of thumb, by dorao- 
external incision. 


of the metacarpal, carpal and radial 
hones, capsule of the joint and the 
posterior annular ligament between 
tlic extensor indicis mid extensor 
longus pollicis. The ulnar incision 
is next made (Fig, 17, N). It runs 
along the back of the ulna to the 
inner Bide of the extensor carpi ul¬ 
nar is, 1 % in. above the point of the 
ulnar styloid process to a point % 
in. above the base of the fifth meta¬ 
carpal bone, avoiding, if possible, 
the dorsal cutaneous branch of the 
ulnar nerve. It passes through the 
posterior aunulur ligament, joint 
cupsulo and periosteum of ulnar, 
carpal, and mntneurpul bones. The 
periosteum and ligaments arc raised 
up from the dorsal surface of the 
carpal lxmos ns far hb can lie done 
through the radial incision. All the 
tendons arc raised with their peri¬ 
osteum entirely from their grooves 
with their sheaths unopened. The 
same procedures are carried out 
through the ulnar incision, hugging 
the bones closely, and elevating all 
tho soft structures from them. Ab 
each carpal bone is separated, it is 
seized from the dorsum with bone 
forceps and twisted from side to 
side. Its lateral attachments as 
woll as its palmar attachments are 
divided close to the bone. All the 
carpal bones are removed excepting, 
if possible, the pisiform bone, the 
unciform process of the unciform 
bono (which should bo cut through 


with bone pliers), and the trapezium. All of these have numerous and 
important tendons inserted into them. The trapezium is rarely diseased, and 
it forms an important part of the thumb joint. The lower ends of the radius 
and ulna are now freed from periosteum, protruded through the wound, and 
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removed just above the articular cartilages, or. if but little diseased, they may 
be simply gouged in situ without being extensively freed. The articular ends of 
the liictacnrpals should bo gouged, if not lunch diseased, or. if extensively in¬ 
volved, removed by being protruded into the wound, and n thin slice of bono 
taken oil with a narrow saw. Kcniovc all diseased soft ]mrts. Suture tho 
divided annular ligament. Insert a ruhlier tula* drain. Suture and drain. Tho 
cavity may lie tilled with bismuth paste prior to closing it. The forearm should 
be placed on a splint in dorsal flexion, leaving the fingers and thumb free. A 
plaster-of-Paris splint is probably the U*st ami easiest 1o apply. It is moulded 
on the nnterior aspect only. Wing IS in. wide with the hand dorsnlly (pos¬ 
teriorly) tlexed. 'Phis jsisitiou is uiaiutaiued liccuusc it. is the natural position 
of the hand in jaiwerful closing of the tingers. The fingers sliould lie most 
carefully exercised from the first to prevent fibrous union of the tendons. Tho 
limb must be immobilized until the wrist has solidified considerably. This 
may take <> months or longer. The muscles of the forearm should Ik* massaged 
and applications of electricity made every day. In order to shorten the con¬ 
valescence, Tiet/. lias advised and carried out division of the tendons, overlaying 
them on each other and sewing them in this position. Hurdcuhnucr nails tho 
metaearpals to the radius, endeavoring to get an ankylosis from the start. In 
ease the radius and not the ulna lie diseased, then in addition a corresponding 
pint' from the ulna must be removed. In case, however, the ulna alone lie dis¬ 
eased. and the radius healthy or healed, the ulna alone should lie removed, 
leaving the healthy radius intact. 

B. Selection of Wrist Joint with Dorso-nlnar Incision (Kocher). The hand 

is prone, with slight radial flexion. The skin incision logins over the middle of 
the fifth metacarpal and runs upward, slightly curving inward over the middle 
of the wrist joint and forearm for from 7 to It cm. The dorsal branch of tho 
ulnnr nerve is to In* avoided. The tendon sheaths of the extensor minimi digiti 
and extensor communis digitnrum are split lengthwise, and the tendons ro 
traded to the radinl side. The joint capsule is now exposed and is split in tho 
direction of the skin incision from the base of the fifth metacarpal up to tho 
ulnn. Separation of the tendon of the extensor carpi ulnuria from its depres¬ 
sion on the dorsum of the ulna follows, and in conniption with it. the capsule on 
the ulnnr surface is subpcriosteally separated: likewise the capsule on tho radial 
side of the ulna. If the intra-artieular fibrocnrtilago be diseased, it is excised. 
The capsule is separated from the cuneiform Isme, in which procedure the joint 
between this bone and the pisiform is n|x:iicd. This last hone remains con¬ 
nected with the tendon of the tlexor carpi ulnaris. The separation of the soft 
parts from the ulna and carpus is now continued further on the ulna and volar 
side partly with knife, elevator, or Cooper's scissors. The unciform process of 
the unciform bone is best retained, in order to protect the deep branch of the 
ulnar nerve, which winds around it. The bundle of the flexor tendons is lifted 
all together out of its depression, following which the capsule, strengthened 
by the volar ligaments, is successively separated from the bases of the V, IV, 
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and III metacarpal*. The insertion of the flexor oarpi radialis into the base 
of the second metacarpal is retained. The stronger capsular section is then 
separated from the volar side of the radius after lifting up the soft parts. 
Finally the haring of the lower radial end is performed upon the dorsal side 
after lifting up and radially retracting the extensor tendons and their sheath. 
The extensor carpi radialis longior and brevior are alro taken out of their de¬ 
pression on the radius, where possible, with retention of their insertion into the 
dorsum of the second and third metacarpals. Now the entire carpus is dislo¬ 
cated on the forearm by a powerful volar and radial flexion—this latter carried 
so fur that the radial surfaco of the thumb touches the forearm. One can easily, 
if it bo necessary, lay baro the radius end still further by separating the inser¬ 
tion of the supinator longus. Then follows the extirpation of the carpal bones, 
as described in the various methods, wherever possible, leaving the trapezium 
and pisiform. Kocher recognizes difficulties in his method only in extirpating 
the three radial metacarpal buses, and in diseases of these considers the dorso- 
rndial incision better. lie recommends in general the curved sawing off of 
the joint ends—metacarpals convex, forearm bones concave. An advantage of 
his method Kocher claims to be. the retention of the two extensors carpi radialis 
and the good oversight into all rcccHscs of the wrist and carpal joints. The 
separation of the tendon of the extensor carpi ulnaris ho considers is without 
consoquouce since oven without it there is a tendency to ulnar flexion of the 
hand, so that even the entire alxdition of the function of this muscle is rather 
advantageous than otherwise. One can lwsides give to the tendon, which should 
be shortened, a now insertion into the fifth metacarpal. Kocher also insists on 
the necessity of fixing the hand in dorsal flexion during the after-treatment, to 
give the necessary stretching to the flexors. 

Baults of Wrist and Carpal Emotions.—If tuberculosis be the indication 
and if them aro present profusely secreting fistula;, then the frequent mixed 
infection will probably lead to a poor result. If to-day the result and the worth 
of resections of the wrist are judged in general to be unfavorable, this is due to 
the very different indications. Wrist resections have only lately and slowly 
taken a place in surgery. With an improved technic and with a thorough 
after-treatment as well as a more extensive operation, there have been a number 
of good results. A too long delayed resection renders doubtful the end result 
both as regards cure of the disease (tuberculosis) and as regards subsequent 
function. Many agree that the modern operative technic of wrist resections, 
particularly in combination with applications of iodoform and physical meth¬ 
ods of cure (residence near the sea, Rontgen-ray applications, exposure to the 
sun’s rays), produce satisfactory and good results in the majority of cases. If 
the wrist joint fungus has broken through into the tendon sheaths, or if fistula 
have existed for a long time, then the outlook for a resection, even the most 
radical, is very moderate. In spite of this, if after the operation the tubercu¬ 
losis heals and if only the thumb retains a moderate, active motion, then the 
\al result is indeed much better than the best amputation stump of the foie- 
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arm. Partial carpectomlfes may be performed in some fresh eases after as* 
sured localisation, powdering the defect with iodoform or filling it with the 
iodoform plug, and finally closing completely the soft parts. After postoperative 
recurrence of the disease, in ease then 1 bo no complicating severe Uiltcrculoais 
of other organs, satisfactory results can U* ohtaini>d often hv means of second¬ 
ary resections. Forennu amputations should lw» employed in sneh casts only 
as a last resort. On the average, one ean count on .'»0 per cent, of cures with 
partly good and partly satisfactory hand and finger functions. 

Excihion op Finokr Joints (Fui. 17) 

Typical resections of the small joints of the fingers are unusual. Incom¬ 
plete excisions for dead bone are more common. In suppurative processes and 
tuberculosis one occasionally remove* parts of the cartilaginous joint surfaces 
us sparely as possible, always rcmemlicriug the epiphyseal lilies in growing 
patients, which must U* resjHvtcd and avoided. As ini]s>rtant as the lames is 
the respecting of the tendons, that of the flexor suhliinis being insi*rteil into tho 
lateral margiiis of the second phalanx, those of the fiexor profiindns into tho 
bases of the last phalanx, while on the dorsal surface the tendons of the ex¬ 
tensor communis are inserted into the bases of the second und the dorsal sur¬ 
face of the last phalanges. Excision of the iiiterpliulangeal jointw is very satis¬ 
factory. Excision of the metacarpophalangeal joints often leaves n use¬ 
less joint except, iu the case of the thumb, where it, is satisfactory, 
especially if the phalangeal epiphysis Is* left, there being no lower meta¬ 
carpal epiphysis. The snbjioriostoul method should la* carried out. if possible* 
The capsule and liguments are stripped off and held to one side and the lame re¬ 
moved with gouge or (Jigli saw. The ends of the lame should la- smoothed 
off ao that the proximal joint surface will bo convex, the distal concave. When¬ 
ever possible one should intor|aise a flap of soft, parts la-tween the ends of the 
lames In order to prevent an ankylosis. One should renionilier that in the 
working classes a motionless stiff finger joint injures the usefulness of the en¬ 
tire hand more than the loss of a finger. 

Incisions. — For resection of the second phalangeal joint use two dorsolateral 
incisions (Fig. 17, A, A). 

For the first interphalangeal joint employ two dorsolateral incisions (Fig. 
17, E, E). 

For the metacarpophalangeal joint nae a single lateral dorsal incision, push¬ 
ing aside the dorsal extensor tendon (Fig. 17, H). 

Abtiisotovy and "Resection or the 8TKnNoai.AvrcnT.AB Joint 

The joint ean be opened by an incision over its front in lino with the axis of 
the clavicle. For simple drainage one shonld make the incision at the lower 
portion of the front, which is the weakest part of the joint, where the best 
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drainage is also accomplished. For a very wide opening of the joint a half- 
moon-shaped incision is made with its convexity downward, running in the di¬ 
rection of the joint line. 

Bessetion.—This operation is but seldom indicated, usually for tubercu¬ 
losis. The extracapsular method of Bardenhcuer, as with other joints with a 
short capsule, is to ho particularly recommended. With the chisel n portion of 
the Bternum is divided, and externally, just beyond the joint, the clavicle is 
likewise divided. The careful separation from side to side of the buck of the 
capsule from the structures lying upon it is accomplished with more safety than 
if the separation is begun from ubove downward without divisions of the bones. 


Ankylosis of Joints 

Ankylosis of the joints may he elussitied as follows: 

A. True ankylosis, in which the stiffness is in the joint tissues themselves. 

1. Complete or bony. 

2. Incomplete or fibrous. 

B. False ankylosis, in which the stiffnosB is in the tissues outside the joint. 

1. Contraction and rigidity of the peri-articular tissues. 

2. Adhesions of muscles to the bones in the vicinity of the joint. 

3. Extra-articular, involving skin scars, tendons, fnscia, nerves 

and arteries. 

Tho duty first devolving on the Hurgcou in these enses is to nseertain exactly the 
naturo of the ankylosis, whether the union iH bony, or fibrous, or whether the olwtruc- 
tion to motion is due to distorted and deformed lxnid ends, to cxnstnst<s, or to intru- 
articular fractures. This division is' made by eiirefully examining the history, by good 
skiagrams und by careful examination of the joint under ether if necessary. If there 
be any motion present, then the union is not bony. No measures whatever should be 
employed to mobilise a joint that is the seat of active disease. 


Fibrous Ankylosis 

If fibrous ankylosiB be duo to recent tuberculosis and the joint be in a good 
attitude und painless, the wisest courso is to let it alone, since encapsulated foci 
may lurk in the bone marrow and in the intra-articular adhesions for a long 
time, ready to light up afresh if motion be resumed. If a tuberculous joint bo 
ankylosed by fibrous tissue in a faulty attitude, prolonged traction should be 
applied, with tho patient in bod, until tho deformity is overcome, after which 
a splint should be used for some time to hold the joint in its correct position. 
Or tho reduction may be made at one sitting under ether, dividing the con¬ 
tracted tissues, if this be necessary, taking care not to use undue force. For the 
milder cases of fibrous ankylosis, following the other diseases, bakings, passive 
and activo hyperemia, vibratory massage, ordinary massage, and active and pas¬ 
sive motions will accomplish much. For the severer forms we may have to break 
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up the adhesions under ether (taking rare not to fracture the bones), and then 
put tho joint up in plaster in an entirely ditrereut attitude for a couple of 
weeks, following this by the treatment as outlined for the milder forms. A 
repetition of the operation may be advisable several times, with a changed atti¬ 
tude each time. 

For the most seven 1 raws we may lie eomjiellod to consider the advisability 
of an arthroplasty in an adult. 


Bony Anrit-ohis 

When the joint is in good position the surpun will have to decide for him¬ 
self whether he shall advise an arthroplasty or not, judging by the results ho 
himself has had with the o]H‘ratiou. A stiff and painless joint is to ho preform! 
to a painful movable one. 

When the joint is stiff by bony nnkvlosis in a faulty position we Itavo tho 
choice of an osteotomy and correction, or of an arthroplasty. 


AaTIlHort.ASTY OK hlllVIlM'M. .lotNTS 

Many of these descriptions nrc taken from nn nrticle by Murphy (10a). 
Arthroplasty (or arthrolysis) is the bloody mobilizing of nnkylnscd joints. 

Arthroplasty of Hip. Two incisions have lawn used by Murphy. Tho tint 
is an inverted r-sha]M‘d incision,in. wide and '> in. in length, with base down¬ 
ward, beginning l 1 ^ in. alsive the trochiuitcr and 1 in. liehind it, nud extending 
downward '2 in. below the trochanter, and then upward to a jsiint. opposite tho 
euiiimniieomnnt of the incision ( Fig. 18, A). A flap, consist ini: of skin, superfi¬ 
cial fat, and fascia lata (Fig. is. 11), is made and lifted up. 

The second incision is made along the iliotrochantcrie. line. It conimniicos 
at a point 1 in. Udow and outside the tnadiaiiter and extends upward for a dis¬ 
tance of alsmt o in. in a straight line with the anterior Hii]M*rior spine. 

The next step in the operation is to free the 1 roehanter from the shaft, leav¬ 
ing the muscles attached to it. A chain saw is passed around the base of tho 
trochanter from before backward ami tho trochanter is sawed off downward and 
outwnrd and is retracted upward out. of tho field of operation, carrying with it 
the attached muscles. The obturators and pyrifonnis are then divided and both 
ends transfixed with sutures for subsequent approximation. The joint is now 
freely exposed. The capsule of the joint is next incised at its attachment to tho 
neck of the femur and it is pulled upward to the margin of the acetabulum with¬ 
out forcing it from its attachment to the latter. This enables it to ho interposed 
later, if necessary, between the head of the bone and acetabulum, so as to assist 
in the formation of a new lining for the acetabular cavity. 

The formation of a new femoral head is next in order. The first thing to 
be done is to separate the ankvlosed head from the ilium as near the normal 
anatomical line as possible. This is accomplished by chiseling out the bony 
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^ feme filling the acetabular cavity by means of an ordinary carpenter’s or 
cabinetmaker’s curved chisel, about 1% in. in width. The chisel'is driven in 
obliquely toward the acetabular cavity for the depth of 1 in. all the way around 
the head, as near tho normal conformation as possible. When the chiseling 
process is complete, with the chisel as a lover and the thigh held by an assistant, 
the head is then fractured out of tho acetabulum. The acetabular cavity is thon 
fashioned with a special globular reamer, so as to receive tho new fomoral head, 

which will be fashioned similarly from 
the bony mass chiseled out of the 
acetabulum. 

The main reliance for obviating the 
recurrence of tho ankylosis is placed on 
tho flap of the deflected fascia lata, 
which is made by splitting the original 
V-Bhaped flap. Tho fascia lata and a 
layer of subcutaneous fat are dissected 
free from tho skin, tho base being up¬ 
ward. Grasping tho edge of the flap of 
fascia lata with tissuo forceps, it is 
drawn into the joint, passed over the 
femoral head, and sutured to the pos¬ 
terior margin of the acetabulum. Or 
it is passed behind the head and drawn 


18.—AmnoFbMTT or Bir. A is the ineWon; B ibowa the flap, lifted up, consisting of Ain and 
feed* late; O abowt the Operation ahnoet oompleted; 3 ia the divided trochanter with ite attached 
muaoiee brought through the split faeeia Iota, 1, a, which ia paaaed posteriorly between the femoral 
head and the acetabulum and brought out anteriorly, 4, when it is sutured. 

anteriorly, where it is sutured to the acetabular margin or to the capsule at its 
attachment to the acetabulum. The base of the fascia lata flap (Fig. 18, 0, 1 
and 2) may have to ho split to allow the sawed-off great trochanter with its 
attached muscles (8) to be drawn through it. The ends of the obturator and 
pyriformis muscles are reunited. Tho trochanter is brought down, fitted to its 
original position, and securely fastened with a wire nail, six or eight penny. 
The nail is driven into the bone along the axis of the neck. The wound is 
Qlosed. No drainage is used. The patient is then placed in a Rainey travoii 
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splint (both legs abducted), and a Buck’s extension ia applied so aa to prevent 
pressure necrosis of the interposed flap. 

The patient is kept iu bed in tho dorsal position for from 7 to 10 days, 
when passive motion is instituted. This consists in first raising and lowering 
the leg and. attempting to flex the leg on the thigh, aud the thigh on tho abdo¬ 
men. This is done every day, and at the U‘giuning of tho second or third 
week lateral motions are lirgun consisting iu forcible aliductinu and adduc¬ 
tion. The splint is kept on for 3 or 4 weeks. Tho putient is then allowed 
to be up and around on crutches and is encouraged to swiug tho leg iu all 
directions. 

JONHS’ OPKRATION FOR BONY ANKYLOSIS OH HIP.— In bouv ankylosis 
of the hip following tulterculosis or sepsis, aud iu certain forma of coxitis, such 
as nialuin coxa* senilis, where the Imdv weight, acting on tho head of the bone, 
and articular friction keep the disease active, Robert Jones produces a pseudo¬ 
arthrosis without disarticulating the head of the femur. This produces much 
less shock thnn does excision of the heud of the lsniu and in suitable cases has 
given excellent functional results. 

Make n S-iudi longitudinal incision along the outer surface of the upper end of 
the femur. One-hnlf of the incision is above the mid-point of the upper birder of the 
groat trochanter and one-hnlf is below. This cut in its lower half penetrates to tho 
lieriostcum. Helmet the soft parts and incise the periosteum transversely at the barn 
of the tmehnnter just Mow the insertion of the gluteal muscles. From this linn cut 
through the tnichnntcr to its junction with tk« femoral neck, using a saw or a wide 
osteotome. Retract the sepurnted trochnntcr upward. Open the joint and divide thn 
neck of the femur near the head of the hone with an osteotome. Kxcrt strong exten¬ 
sion on the femur. Apply the cut surface of the separated trochanter to thn cut sur¬ 
face of the neck of the femur and fix it there with a screw nail. This fixes thn tronhaf|* 
ter to the head of thn femur which is still in the nentahuluin. (’.lose the wound with 
deep and superficial sutures. When there is much tenderness, it may he necessary to 
remove a section of the neck instead of merely dividing it, so as to nroid “impinging. 

In the ease of nn ankyloaed sound joint, following sepsis, it inay la* advisable, instead 
of dividing the nock near tho acetabulum, to divide it near the trochanter. 

i 

Arthroplasty of Zbm.—T his is the moot difficult joint of all in which to ', 
secure perfect restoration of function. The following is thn operative procedure 
employed by Murphy to-day: With an Esmarch constrictor high up on the 
thigh, two parallel vertical incisions, ono on either side of the patella, are made, 
extending 4 in. above the joint and 3 in. below it. These incisions go through 
the akin only. The skin is undermined from the underlying tisanes. Two 
lateral rectangular flaps are outlined. 2% in. in length and breadth, from the 
inner and outer side of the joint, the flap including capsule, ligament, and sub¬ 
cutaneous fat. The base of each flap is directed downward, and is left attached 
to tbe tuberosities of the tibia, just below the line, of bone division to be made 
later. When these flaps are dissected out the joint is freely open. Through 
these 2 lateral incisions the patella is freed with scalpel and chiael. Tbe lign- 
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mentum patella! is not divided, but it is elevated and drawn to one aide. The 
curved chisel is then used to separate the femur from the tibia on each side, and 



Fro. 10. —Akthboplastt or Knu. A b the pcdirled flap formed out of fascia lata, reflected down and 

brought over the lower end of femur. 

every effort- is made to restore the normal anatomic conformation of the joint 
surfaces. The curve of the chisel corresponds to the normal convexity of the 
condyles of the femur. With a smaller curved chisel the tuberosities of the 
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tibia are restored by excavation, making tbc cavity deep enough to allow the 
extended leg to assume a straight position without putting tension on the pop¬ 
liteal structures or compressing the interposed Hap, and to restore the normal 
relationship of the femur and tibia as nearly as j>ossiblo. The intereondyloid 
fascia and the intereondyloid ridge are reproduced, but in a slightly exaggerated 
degree, so as to swim.* stability of the new joint. The normal conformation of 
the anterior surface of the femur must U* preserved, in order that, the patella 
luuv subsequently find its natural resting phut*. Therefore, in doing the chisel¬ 
ing work, the chisel should U* directed downward and inward toward the median 
line from both sides. 

The patella has lteen handled in four different ways: 

1. Using an iutcrjiosing flap from the vastus exteruus or vastus interims 
to prevent union of the under surface of the patella with the femur. 

:i. Splitting it into - parts from iiImvc downward, ami then twining 
the up(H‘r half under the lower half, so that the smooth til irons iqsiucurot io 
surface comes next to the femur, making it iui|Missihle for Ismy union to 
take place. 

Freeing the vastus exteruus and interims attachments to the quadriceps 
tendon for a distance of 2 in. alsive the patcllu; next dislocating the patella 
from side to side during the operation. When the limb is straightened out ami 
the interposing (lap is in |>ositiou, the patella is separated from the overlying 
skin and fat hv a blunt scissors spreading dissection, extending upward over tho 
quadriceps ami downward over the liguuicntuiu patella* to its attachment. A 
1 Mi rotation of the patella is made, so that the anterior surface or bursal side 
of the patella now becomes its articular surface and the prepatellar bursa aids 
in making a lining for the new joint. The anterior surface of tie- patella is now 
trimmed down with a lsme cutting forceps until it is smiHith and level. Tho 
vasti are then sutured to the opposite sides of the quadriceps tendon from which 
they are freed, to prevent luxation of the patella and a return to its former 
jiosition. 

4. Covering the under surface of the patella and the entire urticulntiiig 
surface of the. femur with n fascial graft, detached from the tnsdinnteric. zone 
of the fascia latu, without rotation of the patella. 

Murphy has had good results with all these methods, lie says that the rota¬ 
tion of the patella is the simplest procedure. A second method ( Fig. 10) of 
gaining a flap for interposition is one in which u ]>ediclnd flap made from the 
fascia lata with part of the vastus exteruus or interims is formed from the side* 
of the thigh, the base being Isdow. The Hup is made through a separate, vertical 
incision, the bridge of the skin between the flap ami the joint is tunneled nnd 
the flap turned over, and made to cover the condyles between them uml tho 
patella and the tibia. 

In some cases, by reason of the numerous operations already jierfonned 
about the knee joint, it has liccu found impossible to serum*, the eap.-mlar flup 
in the adjoining tissues. In such a euse it would be advisable to take a portion 
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of fuck lata and trochanteric buna with the overlying fat, measuring 8% by 
6 in., from the patient’s hip and interpose it en masse in the knee joint, sutuHng 
it first to the posterior condyloid portion of the capsule, bringing it clear over 
the anterior surface of the femur and lower surface of the patella. It should 

be accurately sutured on 
both sides and cuds, so that 
bony contact of either the 
patella or tibia with the 
femur is prevented. 

An important point is 
that it is very necessary to 
form a good intercoiulyloid 
notch iu the femur and to 
form an iiitercoudvloid ridge 
and tuborcle of the tibia, 
thus preventing subsequent 
luxation of the tibia. If the 
knee has been flexed to a 
considerable degree for a 
long period of time, it may 
bo necessary to shorten the 
quadriceps tendon, which is 
vital to the motion of the 
joint. 

The constrictor is re¬ 
moved and the wound closed 
without drainage. A plaster 
splint and a Buck’s exten¬ 
sion with a 12-lb. weight are applied. The after-treatment is the same as that 
for the hip. 

A technic differing somewhat from the above iu several joints is given bv 
Klapp (7). 

Arthroplasty of Shoulder Joint.—To avoid pedicled interposed flaps, or a 
resection in oases of ankylosed shoulder joint, Klapp has in 2 cases carried out 
the following procedure with remarkably good results. He loosens the anky- 
!r«cl humeral head, then saws it off temporarily, and removes it. lie then saws 
off a 2 cm. thick segment (Fig. 20, A) out of the entire thickness of the meta- 
physis, which segment is removed. He then unites the separated head to the 
upper humeral end by boring holes in each and suturing them. He thus 
the necessary space between the glenoid and the humeral head. In case 
there are found fibrous masses instead of cartilage, he recommends the cov¬ 
ering of the humeral head with free flaps of fascia, in addition to the above 
procedure. 

Murphy’s operation is as follows: The akin and deltoid are split And its 



20.—Asthboflastv or Shouldbh (Klapp). After looaen- 
iag the head, a thick aagmont, a, la sawn out of the entire 
thiokueaa of the metaphyaia. The hood ia then united to 
the humerua by auturea. 
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fascia is separated along its anterior margin for a distance of 4 in. and elovated 
so as to oxposo the coracoid process with tho attached heads of the biceps and tho 
covacobrachinlis. The coracoid process is divided a I tout % in. from its tip and 
displaced outward. A curved chisel is then used to separate the bony union 
lietwccn the glenoid and the head of the humerus, and an additional excavation 
on the surface of the glenoid is made. An incision is then made at right angles 
to the original incision across the chest, over the middle of tho poet oralis major 
muscle; a flap of fat, aponeurosis, nnd pcctorulia major muscle is then mado 4 
in. long and 3 I j> in. wide, with its pedicle left, attached to the humerus. It is 
swung upward and interlaced between the head of the humerus and the glenoid, 
completely covering the ljonv surfaces, where it is sewn in place. 

Or the bond of the humerus may Ite divided und extracted at tho love] of tho 
anatomic, neck. The deltoid is cut transversely with its laiae attached upward, 4 
in. wide, nnd this is interposed between the upper end of tho bono and tho 
glqnoid cavity. 

Arthroplasty of Elbow Joint.—Murphy makes two lateral incisions, fl or 0 
in. long, one on either side of the olecranon. The ulnar nerve should bn dis* 
sooted out, freed from adhesions, 
nnd elevated out of the field of 
o]torntinu. The incisions extend 
through the skin nnd superficial 
fascia. The interposing flaps aro 
taken from the aponeurosis of the 
supinator longus ami from the 
fascia and fat on tho inner side of 
the joint with bases directed up¬ 
ward. The flaps are then suffi¬ 
ciently wide to cover the freshened 
surfaces of hone, and long enough 
to reach neross from one side of tho 
joint to the othpr, or a flap may bo 
fashioned out of the triceps (Fig. 

21, A) with its fascia and reflected 
forward. Hoffman has had good 
results with covering the bony sur¬ 
faces with periosteal flaps taken 
from tho tibia. Buchmann waa the 
first to transplant the first meta¬ 
tarsophalangeal joint, resected extrucapsnlarly, into the lmmnro-ulnar joint. 
Ilis result was excellent. Following the latter procedure the head of the radiua 
is removed (see Transplantation of Joints). Following the fashioning of the 
Haps, which opens the joint, the ankylosis, which usually exists between the 
olecranon process of the ulna and the humerus, is divided with a chisel and this 
is continued until forced mobility is secured. The anterior part of the capsule 



Via. 31.— A RTWtoruuiTT or Elbow. A la the flap 
famed out of the trin-pa and reflected forward 
be t wee n the bona and*. 
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should be fully and completely divided. The tips of the coronoid and olecranon 
should he removed and the olecranon fossa deepened. Ample hone should ho 
removed from the humerus and radius to permit of free flexion and extension 
without force. Tho jicriosteuiii should be removed with the bone sections to pre¬ 
vent subsequent growth of the bone. Sometimes there is bony ankylosis be¬ 
tween the head of the radius and the lesser sigmoid cavity. When this exists 
it is chiseled free, all exostoses arc cut away so that absolute freedom of motion 
exists. Tho humerus sliould be rounded off so as to reproduce the normal con¬ 
figuration of the lxmc. After having secured free motion, the flaps first made 
are druwu into the joint and secured on all sides with fine chromic catgut. Tho 
ulnur nerve is replaced in its groove and surrounded by fut. Tho wound is 
closod. 

Tho ollmw is immobilized at a right anglo, and a jxmtcrior and lateral three- 
fifths plaster-of-I’aris cast npplied. At the end of seven days the cast is re¬ 
moved twice a day and passive motion is begun. The arm without splints is 
carried in a sling ufter 10 to 14 days. Active and passive motions nro increas¬ 
ingly made, and tho patient curries weights to increase the extension. Mas¬ 
sage is given every duy and gus may be administered as early as the third 
week to forco tho flexion and extension, care being taken not to fracture the 
olecranon. 

Arthroplasty of Wrist. —Only exceptionally will any one decide upon op¬ 
erating upon a wrist aukylosod in the straight or slightly dorsal flexed position, 
provided tho finger movements are good. If it be aukylosod in the volar flexed 
position, on account of the. resulting weak flexion strength, one should ojicrato 
to improve tho position us well ns with the hope of securing some motion. If 
the ankylosis is tho result of n tendon sheath phlegmon, then very little can be 
oxpcctcd to result from nil operation on tho joint designed to givo motion, 
except to restore tho position. 

Murphy gives the following technic: In ease ankylosis exists lietween 
the radius and the semilunar nud scaphoid bones of the carpus, a straight in¬ 
cision is mndo ovor tho posterior surface of the head of the radius through the 
Bkin and superficial fascin. A second incision may bo necessary over tho styloid 
process of tho ulna. Tho flap to bo interposed is V-shaped with base upward, 
and is taken from the deep fascia nud tho joint capsule. This flap is lifted up¬ 
ward, exposing tho ankylosis. This is freed with a chisel, sufficient bone being 
removed to givo free motion. Tho natural conformation of the bono is restored 
ns nearly ns possible. It may bo necessary to remove most of tho first row of the 
carpal bones, ns well as a slico from tho radius and ulna. When freo motion is 
obtained—that is, perfect flexion and extension—the previously formed flap, 
consisting of deep fascia and the joint capsule, is pushed down between the 
carpal bones and the head of the radius to the joint depth and is sutured with 
chromic gut to tho posterior surface of the anterior capsule of the joint, and 
laterally to tho periosteum of the bone. The wound is then closed as usual. 
The after-treatment is the same as in the previous operations. 
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If the ankylosis has been in volar flexion, when the hand is straightened, 
it may be that the extensor tendons are found to be relatively too long. In such 
a oaBn it is essential fo»subsequent good motion of the joint to shorten the ex¬ 
tensor tendons of the fingers and wrist. This is beat accomplished by dividing 
the tendons and overlapping them without excising any jvortion of their length, 
following which they are sewn side to side. It will not essentially delay tho 
early motions of the joint if this method ho employed. 
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Flo. 22. — Artbhoplamtt or KiNilhR Joint. (' in (In’ flup of n-mluii Klwnlh I» iiit<'r|»iw<l ln-lwn'ii (Hr 

Ihiih' ■•mill. 


In ease a flap to interpose lie difficult to obtain in the neighls>rbood of any 
joint, Murphy emphasizes the value of tho trochanteric fascia or the fascia lnta 
with the trochanteric bursa. Such a free flap works admirably. 

Arthroplasty of Finger Joints (Fig. 22).—Report a on this procedure uro 
very scarce in the literature, strunge to say, when one considers the importance 
of the subject. That the condition of tho tendons, whether adherent or not, is 
the important point cannot la: denied. In many cases this cannot In*, told until 
the joint is opened. In case the finger is ankyInstil in the fully extended jxmi- 
tion, an attempt should be made to mobilizo the. joint before acceding to tho 
mpiest that it be amputated. No harm can be done if asepsis is maintained, 
and even if a subsequent second ankylosis takes place, if the finger 1m in tho 
useful flexed position, nothing hut good can result. Tho joint is cxjsised by a 
lateral incision and the ankylosed bone ends chiseled away sufficiently to allow 
of free motion. Then a piece of free fascia is inserted between the ends where 
it is sutured, or a flap is made on the palmar side, from the tendon sheath ( b ig. 
22, C) with base of attachment upward. This is brought over the bone ends, 
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when it is sutured anteriorly. This procedure is best adapted to the thumb, 
though it may be used in any finger. 

Murphy has UBed the same method of procedure in ankylosis of the meta¬ 
tarsophalangeal joint of the great toe. The flap of fat and fascia was dissected 
loose from the inner side of the foot, its base being upward, and this was inter¬ 
posed between the freshened bone ends. Mayo has used the same technic in the 
treatment of bunion. 

Arthroplasty of the Temporomaxillary Joint.—The best procedure is that of 
temporary resection of the zygoma, devised by Lilienthal. A horizontal in¬ 
cision is made along the zygoma, extending back to a point in front of the 
auricle, and thence down in front of tho ear toward the angle of the jaw. The 
horizontal incision passes down to the periosteum of the zygoma; the vertical 
incision is 4 cm. long, and passes only through the skin, avoiding the subcutane¬ 
ous structures. The triangular skin flap is dissected free and retracted down¬ 
ward and forward. This exposes tho zygoma. By means of a wire saw, passed 
under tho zygomatic arch, the zygoma is divided in 2 places anteriorly and pos¬ 
teriorly. This division of the bone is made obliquely to the long axis of the 
zygoma, tho anterior section passing upward and forward, and the posterior 
section passing upward and backward, so that when the segment is pressed back 
into position it cannot be drawn down by the mnssotcr. The resected zygoma is 
then retracted downward, carrying with it tho attachment of the inassoter 
muBcle, tho upper end of the parotid gland and the fibers of the facial nerve and 
connective tissue, thus exposing the articulation. Upon replacing the resected 
zygoma, it is hold firmly in place by the contraction of the musseter and re¬ 
quires no suture. 

The ankylosis may be both articular and extra-articular combined, unilateral 
or bilateral, and the degree of bony fixation may extend forward from the joint 
and include the zygoma and coronoid process. It muy be necessary to detach the 
temporal inusele from the coronoid process, whose tip may lie attached to the base 
of the skull, requiring its removal as well as removal of the head and neck of the 
jaw. When motions-are free, a flap is taken from the temporal fascia with l>ase 
downward, and this is turned over and interposed through the joint where it is 
sutured. The after-treatment is most important and should be perseveringly 
persisted in. A wooden wedge should be shoved in between the teeth and main¬ 
tained there most of the time, in an endeavor to increase the extent of motion. 

Pbevxntion or AwKTLoers by Injections ov On. 

Adheaions in joints may often be prevented by injecting sterile olive oiL 
This procedure is especially indicated after the breaking up of fibrous adhesions, 
in order to prevent their information. Baer has found that joints will tolerate 
as much oil as they will hold, and that when filled, passive motion is less painfuL 
The oil should be at body temperature, and the needle should inflict the least 
possible trauma. 
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Fun Ankylosis 

Operation for ankylosis due to adheaiona and contractures of soft tissues 
need not necessarily involve the bone. Xon-osseoua ankylosis demands operation 
when it is not amenable to treatment by passive motions or oil injections. Di¬ 
vision or plastic elongation of tendons and muscles is often indicated. For 
ankylosis of the patella a portion of the capsule ubovc the patella or a flap from 
one of the vasti laterally may be made and reflected inward so as to cover tho 
posterior surface of the patella. Murphy bus shown that in ankylosis with 
fixation of the capsule to the head and neck of the Is me, with contracture of the 
capsule, the capsnlc with the involve! liguuicuts may lie excised, and the head 
and neck of tho hone covered with njioncnrosis or muscle turned in from tho 
neighborhood. lle has shown that division of the capsule without its excision 
does not suffice. Motion free from tension must lie secured, even to tho {mint of 
flail motion. In the knee, when aukvlosis is due to involvement of the capsule 
and ligaments in inflammatory tissue, and them! struct tin's are contracted and 
inelastic, all of tho peri-articular ligamcuts and the capsule, exempting tho ham¬ 
string tendons, the quadriceps, the patellar ligaments, and the crucial ligaments, 
Bliould bo dissected away. 

ANTHXODBUS OF JOINT* 

This operation aims to produce ankylosis by a bloody operation. Tho pro¬ 
cedure should not tie done in children tinder eight years of age on account of 
danger of injuring tho epiphyses. 

Arthrodesis of Shoulder joint.—When the shoulder is flail ns a result of 
paralysis, with the muscles of the hand, elbow, and those uniting the scapula to 
the trunk still active, this procedure may he useful. If the elbow muscles are, 
in addition, paralyzed while the hand muscles arc active, arthrodesis of both 
shoulder and olbow may be indicated. 

If the deltoid and circumflex nprves aro degenerated, the incision may be 
made where thought best, disregarding the deltoid. Just internal to tho acro¬ 
mioclavicular joint make the incision downward to tho outer side of tho pectoro- 
deltoid groove, cut the capsule along the bicipital groove, excise as much of the 
synovia as possible, and scrape the remainder thoroughly. Dislocate the head 
of the humerus out of the wound, which is usually easy. Ticmovo all cartilage 
from the head of the bone and from the glenoid cavity and freshen the approxi¬ 
mating surface of the acromion process. With an assistant holding the scapula 
in good position, the humeral head is approximated to the glenoid cavity and 
acromion process with the arm slightly internally rotated, abducted (45°), and 
brought forward somewhat. The bone is fixed in this position by meant of 8 
wires, one b et we en the humerus and the upper part of the glenoid and the other 
betw e e n the humerus and the acromion. The slack in the capsule is taken up, 
and the arm immob ilized in a plaster splint. Immobilization should be kept up 

for two months at least 

»A 
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Arthrodesis of the Elbow Joint. —It may become necessary to operate in 
case a flail joint results after excision of the elbow. In cases of paralysis, when 
no hope exists of obtaining a useful joint aftor tendon transplantation or of 
nerve anastomosis, it may likewise become necessary to operate for the useless 
flail joint. A thin shell of bone is removed from the humerus and the forearm 
bones. The sawn surfaces are brought into good apposition and are maintained 
till bony union takes place in the position of flexion, to such an angle that 
the Angers may bo brought up to the mouth. In cases in which both the 
shoulder and ollxiw are flail but the muscles of the hand are active, one may 
perform arthrodesis of laith the shoulder and elbow, or one may adopt Rob¬ 
ert Jones’ expedient of excising a diamond-shaped area of skin from in 
front of the elbow, with the apices above und below. The two apices are 
sutured together, which produces an ucute flexion of the forearm, where it is 
maintained. 

Arthrodesis of the Wrist.—To remedy a flail wrist joint due cither to par¬ 
alysis or after a resection is a rare necessity. A radial or ulnar incision will 
suffico for the joint exjMisure and the freshening of the joint ends. The position 
the wrist is to bo put in is one of dorsal flexion, in order to afford the best sub¬ 
sequent use of the flexors, i he bones may lie nailed together or a bony graft 
may bo inserted between them. 

Arthrodesis of the Hip. —This is best accomplished by Alliec’s procedure, 
which boo. 

Arthrodesis of the Xnee Joint.—Relaxed knee joints, with loss of control, 
especially those duo to infantile paralysis, have been stiffened by resection, but 
this results in shortening, llihbs ((>) makes a transverse incision just below the 
patella, divides the putcllar ligament, and turns the putella upward. The patella 
ia then denuded of cartilage and the front of the femur and tibia similarly 
treated, thus making a lied to receive the patcllu. The crucial ligaments and 
tho epiphyseal lines should not be banned. The periosteal edges arc stripped 
from the patolla and tho bone fitted into its bed. The edges of the periosteum 
are thon laid ovor the freshened surfaces and sewed to the periosteum around 
the edges of tho tibia and femur. A plaster splint is applied and worn for 
6 months, the patient being allowed to walk with tho splint on after 4 weeks. 
The patella becomes united to the femur and tibia and its stripped off perios¬ 
teum produces still more bone to solidify the union. 

Arthrodesis of the Ankle Joint. -This may bo accomplished by the usual 
resection of tho ankle, preferably with the Kochcr enter long incision. If the 
joint be dislocated, one removes the cartilages from the astragalus and tibia 
thoroughly, including the sides of the astragalus und inside surfaces of tho 
malleoli. Nailing or bone sutures ure usually not necessary. Contracted ten¬ 
dons should be divided, particularly the Achilles tendon. Hoffa assured the 
result of the arthrodesis by forming a pediclcd periosteal bony flap with base 
below, which he obtained from the posterior tibial surface, and reflected this 
downward under the os calcis, where it was fastened. . Cramer took a 7 cm. 
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long periosteal bony Hap from the anterior surface of the tibia, which ho turned 
downward. 

].cxcr has inserted a bone graft (dowel) through the ankle. I'pon the solo 
of the foot a small incision is niude down to the lame. The edges are retracted, 
and a large drill is inserted through the its calcis and astragalus into the tibia. 
Through this drill hole is driven a lame section with periosteum taken from the 
fibula. Kx|>erioiire has shown thut the portion of lame graft driven into the 
bone becomes absorbed in from t» months to a year with a resulting return of 
motion. 

Whatever o]M*ration is used, the fiatt should lie immobilized in the right- 
angled position for 3 or -I mouths. 


PLASTIC OPERATIONS ON JOINTS. INOLUDINQ TRANSPLANTATION OF 

ENTIBE JOINTS 

To the plastic operations la-long the lessening in size of the tia» lax capsule. 
An elliptical excision of the excised capsule max lie made with following suture 
or an incision of the capsule may la- followed by the overlapping of one edge 
over the other and then suturing them in this position. For further trout,munt 
of this suhjivt sir Hi under liihliogruphv. 


TRANSPLANTATION OF ENTIRE JOINTS 

Traniplantation of Metatanophalangeal Joint. I inch maun in two cases 

has transplanted the tirst metatarsophalangeal point into the ellsiw for laiiiy 
ankylosis. A jiostcrior longitudinal incision is made down to the triceps tendon 
and the olccrunon. At the outer side of the. olecranon divide all soft, parts 
longitudinally. With an elevator separate and push inward the tricepa tendon, 
remnants of eapaule ami |a*riosteum. Divide the ohmiuon at the level of the 
joint, and the lateral remnants of rnpsule. Divide the Imtiy union lmtwoon 
the humerus, radius, and ulna. Flex the ellsiw and cut out from the trochlea a 
niidie, wider in front than liehind and nurrower alsive than lsdow. Remove a 
very thin slice from the lower end of tho luimeriis. Separate tin* hrachialis 
atiticus from its insertion into the coroiioid process. Cut a ipiadrnngnlar niche 
in the ulnar epiphysis. Remove the head of the radina Hid separate tho radius 
from the ulna. Kxeise the tirst metatarsophalangeal articulation without open¬ 
ing the joint itself. Remove with the joint sullieieiit metatarsus and phalanx 
to tit into the niches rut in the humerus mid ulna. Implant the. excised joint 
into the wound at the elliow in such a manner that, its plantar surface faces 
backward. Fit the end of the metatarsus and the phalanx into the correspond¬ 
ing niches cut in the humerus and ulna, (.'lose the wound in the elbow and im¬ 
mobilize in the extended position. 

Traniplantation of the Entire Knee Joint. ls-.ver fS), in IflOH, described 
two eases in which he transplanted the entire knee joint. In one of these cases 
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he obtained the graft from a cadaver 8 hour* after death. It healed in without 
any disturbance or fistula formation, but so much connective tissue formation 
was produced that the subsequent movements were very much hindered, which 
required the removal of the graft and the substitution for it of a joint taken 
from a freshly amputated log. Ixsxer therefore warns against taking a joint 
from a cadaver and obtains it from a limb amputated for either senile gan- . 
grene or paralysis. His technic is as follows: Without constriction of the ex¬ 
tremity above, a large flap is formed in front, with its convex lower end below 
the tuberosity of the tibia and with tho lateral vertical prolongations upward 
along the posterior aspect of tho joint. The remnants of the ligamentum 
patella and the joint capsule are turned upward with the flap. The subsequent 
skin scar should not come in contact with tho subsequent graft After exposing 
the joint, the soft parts, including tendon insertions, are separated from the 
bones, both laterally and posteriorly, by sharp and blunt dissection. The cicatri¬ 
cial periosteum is removed with the bones; if possible to retain portions of it, 
theso are fastened later to tho transplanted graft. The femur and tibia are 
sawn across, tho defect resulting being about •') fingers in width when the limb 
is straightened. Tho assistant stops the capillary bleeding through compres¬ 
sion. Tho knee is now excised from a freshly amputated limb, sufficient bone 
from tho femur and tibia being removed to fill the defect. The entire articular 
surfaces, including the crucial liguments and the lateral insertions of the cap¬ 
sule, aro retained and also tho semilunar cartilages, if possible. The graft is 
inserted as quickly as possible without immersion in any solution. Tho remains 
of the poriostcum arc brought over tho graft whero they are sutured. Tho graft 
is now not fixed by any foreign body such ns a nail or a wire. If thought best, 
it may bo fixed by a living bono graft, a dowel, but this is apparently not neces¬ 
sary. The ligamentum patella', if preserved, is fastened to the periosteum. If 
it be gone, a new ouc should bo formed from the front of tho quadriceps and 
reflected downward, whore it is fastened to the periosteum. If the patella must 
be separated from the femur with the chisel, which is usually tho case, then be¬ 
tween the freshened surfaces of the putclla and the femur a fascial flap must be 
fashioned from tho neighborhood (as in arthroplasty, which see), and this must 
be reflected between these freshened surfaces to prevent their subsequent adher¬ 
ence. There seems to be no decision as to tho necessity of transplanting the 
synovial membrane as yet. Lexer’s oldest joint transplantation, which was 
grafted without the synovial membrane, shows fine movements (8). Finally 
the graft is sewn into place with great care, ligaments and tendons being ao- 
eurately sutured to the graft. 


WOUNDS OF JOINTS 

For purposes of treatment joint wounds may be divided into punctured and 
incised. It is generally safe to regurd punctured wounds of joints as not in¬ 
flecting the joint itself, since the probability is that any organism upon the in- 
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strumen twill be wiped off during tiie passage through the akin and subcutaneous 
tissues. The skin about the puncture spot should be thoroughly disinfected 
with tincture of iodiu. No probe should be list'd, sinre it may carry infection 
from the surrounding tissues into the joint. If there seems a probability that 
the subcutaneous tissues have been infected, the puncture may bo enlarged so 
that the subcutaneous tissues may lie disinfected with tincture of iodin. The 
joint should not lie opened. The wound should not I* sutured. Wet sterile 
dressings (a solution of 25 jier cent, alcohol) are applied and over this a smooth 
layer of cotton. A posterior moulded plaster apliut should immobilize tho 
joint. Klevute tho limb and carefully watch the pulse, temperature and pain. 
An effusion almost always apitcars. If the temperature does not go above 110° 
F., nor the puls*' uliovc 100, and the pain is not severe, no anxiety should bo felt. 
If tho effusion lie very grent, aspiration may lie advisable and the lluid may ho 
examined for septic organisms. If all goes well, motions ahould lie attempted 
in alxmt 10 duys or after the effusion has liecii uhsorlicd. If the temperature 
and pulse run higher, if pain is severe, nnd if there is nny suspicion of a chill, 
infection is present. If the progress is not rapid, the joint should Ik* aspirated 
and injected with a 2 per cent, formalin in glycerin solution, which is at least 
24 hours old. If the progress is rapid, no time should ls> lost in opeuiug inid 
draining tho joint. Ucuiovc tin* drains as early ns |Hissihle and ltegiu motion. 

If tho putient is not seen until a septic arthritis has undoubtedly occurred, 
the most extensive drainage should Ik> employed. In somo severe eases a resec¬ 
tion may lie required, in which ease the raw lame ends should ls> swubWul over 
with pure carbolic ncid to prevent nil osteomyelitis developing. In tho worst 
cases an amputation muv be required to save life. 

Incised wounds of the joint should lie treated as though they were already 
infected. Kther should Is* administered and the suls'iitaiKsais tissues should be 
Bwahlied thoroughly with tincture of iodin. A Hjxnige should then Is; placed iu 
the wound and the skin disinfected with tincture of iodin, loginning at the 
wound edges and working awnv from the wound, thus preventing tho washing 
into the wound of any infection from the surrounding tissues. After tho super¬ 
ficial parts havo been disinfected, tho interior of tho joint should Ini inspected,, 
after enlarging the opening in tho capsule, if necessary. Thorough washing 
out of blood clots and other material with wann sterile salt solution should fol¬ 
low. Drainage with perforated rubber tubes should follow through the incision 
or through supplementary ones. Continuous irrigation should tie established 
as the after-treatment. If all goes well, the symptoms subside and the drains 
are removed in from 3 to 5 days. 

Contend Wounds. —Here the soft parts superficial to the joint are lacerated 
and bruised and there is marked soiling of the wound. The main types of this 
injury are machinery accidents, in which the tissues are lacerated and soiled by 
dirt or grease, and compound dislocations, in which the bones will lie soiled by 
contact with the clothing or by contact with the ground. A general anesthetic 
should be administered and thorough disinfection should be carried out. The 
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contused, soiled, lacerated tissue edges should be cut away and tincture of iodin 
applied to all the surfaces. The dislocated bones should not be reduced until 
they have all been thoroughly douched with tincture of iodin. If they have 
been already reduced, the dislocation should be reproduced and the bone ends 
cleansed. If necessary, portions of bone or enrtiluge, into which dirt is ground, 
should be shaved off with knife or chisel. The skin should be cleaned with 
tincture of iodin, proceeding awuy from the wound. The joint cavity is irri¬ 
gated with sterile salt solution. Large druiuage tulies are introduced into the 
joint through the wound and through counter openings, so as to drain every 
recess. The rent in the cupsule is not sewn up. The joint is immobilized, and 
continuous irrigation employed. 


DISEASES OT BONES 

QBOWXNQ PAINS 

During the growing period, particularly between 13 and 16 years of age, 
yoijng adults often complain of pains of varying intensity in bones and joints, 
popularly termed “growing pains.” Those are due to congestion of the medulla 
in the neighborhood of the epiphyses. There may be an elevation of tempera¬ 
ture and the condition is more than likely to bo confounded with commencing 
bona or joint disease. 

Treatment. —A enreful attitude is the wisest. The putient hud ltcst at first 
be treated as though there were some serious affection of the bone or joint devel¬ 
oping. Ho should bo kept in bed and the limb fixed on n splint. Kresh air, 
good food and warmth will help materially. If the ease be one of simple con¬ 
gestion, tho pain and stiffness Siam disappear uud no swelling becomes visible. 
In true joint disonso, muscular rigidity and wasting persist. A radiogram may 
be of value in tho differential diagnosis. 


acute inflammation 

There are three structures which make up a bone, periosteum, bone itself and 
the medulla. Inflammation of all those throe structures probably occurs in most 
oases of inflammation, although a particular name may be given to the structure 
principally involved. 

Acute Periostitis 

A trauma on the tibia, for example, may produce a subperiosteal hematoma. 
This may become absorbed or go on to the formation of an abscess, which, if 
not properly treated, may load to necrosis of a portion of the shaft. Bone may 
bo laid down in the raised-up periosteum, producing a permanent unevenness. 
All skin abrasions over the hematoma must be kept clean by wet antiseptic dress- 
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ingB so that the hematoma may not heroine infected from them. Even pressure 
by a rubber bandage should lie applied, hut. no pain should be eaused by it. 
Should the hematoma heroine infreted, an incision should lie made through the 
periosteum and the ubsoess oavity druiued. A jKTsisting sinus in siieh a euvity 
means necrosis of the lame, which will require the removal of the dead bone. 
The acute periostitis described hv Ollier as “albuminous periostitis." which i.< 
characterized by a serous or ulbuminous exudate lieuenth tho jieriosteuin, is 
probubly due to mild infection. 

Acute Suim-i'iiativk Osteomyelitis ami Periostitis 

The infecting organism is most frequently the staphylococcus pyogenes 
aureus, more rarely the streptococcus and the staphylococcus pyogenes albas. 
The typhoid bacillus and the gonococcus may likewise muse the disease. The. 
acute infix-turns diseases which frequently pnvede an arthritis may likewise 
produce an osteomyelitis of the shaft alsive the affected joint, or it, may occur 
spontaneously (i. e., through tin* blood into the medulla 1. in which ease it is 
most common between 10 and 1-1, affecting lsivs more frequently than girls. 
The disease generally la-gins in the medulla in the ucighlHirhood of ihn epiphy¬ 
seal line, its commonest seat lieing the lower end of the femur, the upper end of 
the humerus and tibia, and the lower end of the radius. Of the short hones, 
the os culcis is most frequently affected. The traumatic form, as after fractures, 
may occur at any age and in any bone. 

The prognosis is always grave, I sit It as regards the immediate and the final 
result. The probability is that tin- patient will have a long illness, that thorn 
will lie serious derangement of the neighboring joints, that fistula- will develop 
and persist, that portions of the bone will die. requiring subsequent iqs-rations 
for their removal, and that, when the epiphysis is nffivted, difference in growth 
and deformity will result, the exact amount depending upon the extent of tho 
disease and the nge of the patient at tho time of the attack. 

Treatment of Acute Suppurative Inflammations of Bone. ACUTE SUPPU¬ 
RATIVE PERIOSTITIS. — Acute suppurative periostitis without, any infection of 
the medulla does undoubtedly occur. Tho general symptoms are not so revere 
as those of acute osteomyelitis nnd the swelling and redness Hppcar sooner. The 
acutest spot of tenderness should lie cut down upon, tho periosteum split and tho 
pus evacuated. The question of whether the medullary cavity ahould bo opened 
or not at once may be difficult to decide in boiiio cases. If shortly after tho 
onset there is a considerable collection of pus la-neath the periosteum, and if, 
after wiping the surface of bone free from pus, there is no oozing of pus from 
innumerable points on its surface, no soft spot in the lmne, no ojiening in tho 
bone, or no fat free in the pus, then one inny delay opening the medulla at once 
and await the result. A couple of drainage tubes should Iw inserted under the 
periosteum ami these packet I about loosely with gauze. I f, after 24 or 36 hours, 
there is no amelioration in the symptoms, particularly in the pain, then the 
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medulla should be opened up without delay. If the symptoms subside, then 
healing will take place rapidly if necrosis does not occur. A drainage tube is 
allowed to remain in place until it is pushed out by the granulations. If a se¬ 
questrum is going to form, it will manifest itself partly by the persistence of a 
sinus and partly by the presence of bare bone which can be folt with a probe. 
But it must not be assumed that a sequestrum will necessarily separate in cases 
of acute periostitis because burc bone is felt for 2 or 3 weeks after the abscess 
has been opened. If the bone continues bare for 0 weeks or longer, the proba¬ 
bility is that a sequestrum will have to be removed later on. The difference 
between these two conditions is that in the case whore the bone is living, its 
surface becomes covered with granulation tissue, which is soft and velvety to 
the probe, while the hone which lias died does not become covered with this 
granulation tissue, and hence preserves its tough, hard feel. 

ACUTE SUPPURATIVE OSTEOMYELITIS.— The patient, usually young, is 
acutely sick. lie may have had u slight injury, have taken cold, or have just 
had one of the oruptivo fevers. Ho is much prostrated, is often delirious, with 
a high temperature, and complains of exquisite localized pain and tenderness in 
some bone, for example, just alxivc the knee. Often in such n case the pain may 
be mistaken for pain in, tlio joint itself. The local point of tenderness is our 
only guide to the seat of disease and should bo accurately outlined by the opera¬ 
tor before the anesthetic is administered. There is very apt to be some swelling 
as well as pain. Ratliogra /ihy will be of no assistance in the early diagnosis, as 
the changes in the bono aro so slight that nothing is shown by tho picture. 

The groat desideratum is to give exit to tho pus which is under pressure in 
the medullary cavity. A free incision is made in tho soft parts directly over 
tho point of greatest tenderness, avoiding important structures, and the perios¬ 
teum is freely incised lengthwise. If it seems probable that tho medulla is in¬ 
volved, the bone is chiseled away, so ns to expose the medulla. There are many 
cases in which one will be uncertain ns to whether the original infection lies 
under the periostoum aloue or in the medulla, particularly if tho operation is 
undertaken early in the disease. If drops of free fat lie observed under the 
periosteum, or if, after wiping tho surface of the bone freo of exudate, there 
appear minute droplets of pus, if tho bone seems softened over some area, or, 
is advanced cases, one finds a small sinus exuding pus leading into the bone, 
then one should not hesitate to open the medulla. If in doubt, one may split 
the periosteum and wait for 24 or 30 hours to see if the symptoms will abate. 
Instead of the chisel, a trephine may be used. The medullary cavity should be 
opened by removing bone up and down as far as the abscess extends. Remove 
all the diseased tissue with a euret and swab the cavity out with pure carbolic 
aoid, followed by a neutralizing alcohol solution (pure). Provide for dr ainage 
by perforated rubber drains, surrounded by a loose packing with gauze. Leave 
the wound wide open. 

During the operation no focus of disease may be recognized. This does not 
by any means signify a mistaken diagnosis. It means that the surgeon has 
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anticipated the grow appearance of disease, or that the focua has nut been 
reached. It is proper to make a further search for tho focus of disease by 
drilling subsidiary openings at different levels. If after this no fneus is found, 
drainage should be provided for. If gross pathologic changes aro present, but 
have not been discovered, it is certain that the pus will make its exit through tho 
opening made b t v the surgeon. If the operation is performed beforo gross 
pathologic changes have occurred, the drainage provided inn.v lend to resolu¬ 
tion. If a subperiosteal ubseoss is discovered on the popliteal surface of tho 
bone, the medullary cavity will have to ltc ojHMiod on tho side. If tho patient ia 
in good condition, it is advisable to remove ull the lame which is apparentlv dead 
or dying. This will hasten the healing, since, if all the dying bone bo removed, 
there will be no siibseiiuent sequestrum formed rc«|uiriiig removal. 

Aftkk-thkatmkkt. —The limb should Ik* put on a splint which immobilises 
tho joints above and below. Daily dressings should to* done. As ordinarily ap¬ 
plied, they arc very pniuful ljecausc the dry gauze adheres to the overlying soft 
parts. This adhesion can Ik? avoided by coating the raw soft surfaces with 
8terilo vnsclin or boric acid ointment. The Ixuic itself is insensitive or nearly 
so. 

The fixation should Ik? continued only until the subsidence of the ncutc symp¬ 
toms when daily passive motions should Is* instituted in order to prevent 
ankylosis. Unless the joint itself Ik? affected, the subsequent, stiffness is usually 
due to inflaininutory (lymphatic - ) swelling of the tissues alsiut the joint, par¬ 
ticularly of the muscles in the vicinity of tho joint, which may lss-ome mnttod 
together; hence tho advantage of curly movements. Should nnv portion of tho 
bone die, ns evidenced by persistent sinuses, healing will not take? place until tha 
sequestrum bus l>ocn removed. In nil operations for osteomyelitis none of tho 
periosteum should Ik? removed. It should Ik* split, and reflected off the bone. 
The periosteum is our mainstay for the subsequent ro-formntion of new bone. 

Among the chief risks of nonto osteomyelitis an? septicemia and pyemia, 
from which, despite early and free operation, the patient may die. In sncli 
cases, the only prospect for life lies in an ainputntion, notwithstanding its seri¬ 
ousness. 

Ukkkction of thk Entiiik Oiapiithih. —The ]K>rioHtcuui of the entire di- 
aphvsis may be separated from the hone from end to end. in which case tho 
whole shaft will die. This does not demand amputation Ihvhusc excellent re¬ 
sults have been obtained by removing the whole dead diaplivsis, particularly if 
the periosteum be preserved. The entire length of the periosteum should ho 
split, and, in many cases, all that is necessary is to lift out the dead shaft. Tn 
other cases there will be places in which the periosteum is still adherent. The 
periosteum in such a condition should not he peeler] off hv itself hut should he 
chiseled off, leaving attached to the periosteum a thin layer of lmne. This will 
give the best chance for the subsequent formation of new hone. Should the 
diaphysis still be adherent to the epiphysis, a piece of the adherent diapliysis 
should be left attached to the epiphysis in the hope that a portion of the epiphy* 
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seal cartilage may remain undcstroycd. After removing the dead shaft, the 
edges of the previously split periosteum should be sutured, leaving several 
places into which drainage tubes may be inserted. Sometimes the shaft may be 
almost completely reproduced, particularly if a layer of bone has been chiseled 
off under any adherent periosteum. In other cases this does not happen because 
the osteogen otic layer of tho periosteum has been destroyed by the inflammation. 
In such a condition in a child it becomes a question whether anything short of 
amputation will bo of use, since the epiphyseal cartilage iB usually destroyed in 
these cases and no further growth will onBuc. The answer will depend very 
much on the particular bone infected. 

In casoB where the entire dinphyBis is gone, the question of the subsequent 
advisability of bone grafting will come up. This should never be done until the 
limb has been entirely healed for some time, at least a month, since infection 
ruins a graft. Tho graft should always bo taken with periosteum covering at 
least ono surface, and should be obtained from the patient himself, fibula, tibia, 
and uluu (see Bono drafting). There is very little to justify taking the graft 
from a cadaver, an animal or even from another person, since the changed 
serological relations will most frequently lead to an absorption of tho graft. 
It is not neeessury that the gruft. he of the same thickness us the original bone, 
since, if the graft remain alive, it will increase to a size commensurate with the 
demands put upon it. Thus, a small piece of the fibula put into a defect in the 
tibia will subsequently increase in size to the size of the normal tibia, as oc¬ 
curred in 0110 of my own eases. ( For Methods of Bone drafting, sec page 404.) 

ACUTE EPIPHYSITIS. When an osteomyelitis occurs near the epiphyseal 
cud of n Ikuic in a child, the epiphyseal cartilage will probably Ik* completely 
destroyed and no further growth of that end of the lxmc will subsequently take 
place, resulting in nintcrial shortening of the limb. The treatment of all the 
stages of acute epiphysitis is identical with that for ncute osteomyelitis, ex¬ 
cepting tho treatment for tho resulting deformity, which consists not only in 
shortening of the limb but, when one of two parallel bones is affected, further 
troublcsomo deformity. 1 f, for example, tho epiphyseal cartilage of the tibia 
or the radius lie completely ruined, the unaffected neighboring bone continues 
to grow, and the foot or hand becomes deflected to the side of tho damaged bone. 
When tho disease occurs in infancy, complete uselessness of the hand or foot 
may result. In order to prevent this, it haB been suggested that the epiphyseal 
cartilage of tho healthy bone bo destroyed. This would bo the rational thing to 
do if one could bo sure in tho early stage of the disease that the affected car¬ 
tilage was actually destroyed, but this is impossible. One should wait for 3 
or SI years to see whether tho cartilage is alive or not. If, after this time, no 
growth occurs and deformity is commencing, then it is advisablo either to de¬ 
stroy the corresponding epiphysis of the other healthy bone or to excise portions 
of tho growing bone so ns to make the hand or foot straight again. The ques¬ 
tion when to operate will depend on the age of the patient at tho time of the 
beginning of the attack. If tho time between the attack and that at which 
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growth normally ceases is short, thou one may wait before operating, lmt tlu> 
deformity should not be allowed to beoonie too great. If several years must pass 
by before growth ceases, then there is no advantage in wait ing, lavanse the joint, 
surfuccs, tendons and umscles will Uvouic so altered in aecoitinuKlatiug I hem 
selves to their new positions that then* will 1 a* great dilliculty in righting them. 
Consequently, if the deformity is not vet marked, destruction of the healthy 
epiphysis may preferably 1 r> done or jsirtions of the growing lmne may la* ex¬ 
cised. The latter procedure may Is* rt 1 ]tented if necessary. If when the de- 
formitv is lirst seen it is marked, nothing can la- done but excision of part of the 
healthy lame combined with possible destruction of the curtilage. To destroy 
the cartilage, all that is necessary is to chisel through the thin piano of car¬ 
tilage and remove a very thin slice of it. 

When an acute epiphysitis occurs, one of the serious consequences may 1st 
a separation of the epiphysis from the shaft, with dislocation, a condition which 
should Ik* carefully watched for and prevented by careful splinting to prevent 
subsequent union in a faulty ]>ositinu. Murphy of Chicago has suggested, as 
a measure to prevent the deformity resulting from a dead epiphysis, the chisel¬ 
ing away of the end of the ls»nc whose epiphyseal cartilage lias lieen destroyed 
and the insertion of a lsme graft in its place containing a similar line of carti¬ 
lage from tin* lmne of another child. 

ACUTK OMTKOMYK1.ITI8 ACVOMPAX1KI) liY JOINT HtM'Pt’UATION. -All ef¬ 
fusion into a joint in the noighlmrlinod of an osteomyelitis is not uncommon. 
While this remains uninfected, no alteration on the joint should Ih> done. An 
elastic bandage should Is* applied. In cases of doubt, repeated aspirations with 
the strictest sterilization of the skin should Is* jierformed and the doubt, cleared 
up. 1 f the patient is not very sick, fm* drainage of the joint should hi: instituted 
at once on the appearance of pus in the aspirated lluid. 1 f the symptoms do not 
improve rupidlv under this treatment, amputation must Is* }ht formed without 
loss of time in order to save life. 

When the joint lieenmes infected, it is frequently in assis-ialuii with an 
ncutc epiphysitis, and, if the patient lie young and recovers, in association with 
a disorganized joint there will result lack of growth, which will ultimately pro¬ 
duce a useless limb. The question is, therefore, at the very start of the disease 
whether immediate amputation is not the best treatment. If the pationt lie 
seen in a severe septic condition, there should Is: no hesitancy in amputating 
immediately above the affected joint. 

ACUTE SUPPURATIVE OSTE1T1R OP THE FI,AT HONKH - This is not un¬ 
common in the skull, scapula or bones of the foot. It usually occurs after an 
open wound in these bones. The prognosis is very bud in acute suppurative 
osteomyelitis of the skull. The treatment is the same as for the condition else¬ 
where (see Inflammation of the Cranial Bones i. When the whole scapula is 
affected, complete excision fsee Excision of Individual Bones) is the best prac¬ 
tice. When only a portion is involved, all the lame visibly affected should be 
cut away. In the case of the tarsal bones, or other small bones, excision of the 
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affected bone should be adopted if the inflammation be limited to it. There is 
often suppuration both of bones and joints, as after compound fractures or 
injury to the joints, in which case an ultimate amputation will probably be 
necessary. 

ohbonxo osnsomrBuns and pbbxostris 

In chronic periostitis there is great thickening of the periosteum with new 
formation of bone beneath it. In chronic osteomyelitis there is either softening 
of the bone, termed rarefying osteitis, or condensation, termed condensing or 
sclerosing osteitis, or there may bo localized suppuration called “Brodie’s ab¬ 
scess of bone.” Aftor a timo the inflammation extends to the periosteum. This 
inflammation may lie chronic from the start, sometimes occurring after an 
injury. In many coses fistula? develop and cvontually pieces of bone are dis¬ 
charged from them. In some cohos the impediment to healing consists in the 
sclerosing bone, which will neither provido healthy granulation tissue to ob¬ 
literate the absccHs cavity nor permit its walls to collapse. 

Treatment. —Tho periosteum over the whole area of thickening is divided 
and separated from the bone beneath. Tho now periosteal bone is gouged or 
chisolcd away over the same arcu, hiuI an opening is carried through tho bone 
into tho medullary cavity, where any abscess which may bo present is opened. 
Dissect out the diseased lining of ull fistula'. Scrape out the medullary tissue 
and disinfect tho cavity with pure carbolic acid. With chiHel and mallet cut 
away the sclerosed lxino from around the site of the abscess until healthy bone 
is reached. To sterilize the cavity apply tincture of iodin liberally to 
all its surfaces. If little infection of tho cavity is evident, after thorough 
disinfection, tho cavity may be allowed to fill up with blood clot and the 
skin closed withont drainage. If the cavity be evidently infected, it may 
be wise to pack it lightly, possibly closing some of the wound about the 
pack. Or the cavity may lie fitted with Mosctig-Moorhofs bone plug, or 
sufficient of tho bone of tho walls of the cavity may be removed so that the 
skin edges can bo made to go to tho bottom of tho cavity, where they are 
nailed. Varions plastic operations designed to fill bone cavities are described 
later on. 

The limb should bo placed on a splint and kept at rest for 3 or 4 weeks. 
Unless rest be enforced, the delicate clot which fills up the cavity is apt to break 
down. 

SEQUB8TB0T0MY. —The process of separation of the dead bone may take 
from 0 weeks to 6 months. While separation is going on, new bone (involu- 
ernm) is formed from the periosteum, sometimes to such an extent as to com¬ 
pletely inclose the sequestrum as in a shell. Openings called “cloacte,” leading 
to the sequestrum, are left hero and there in the now bone. This new bone pre¬ 
vents the casting off of the necrosed bone without operation. It is wise before 
removing the Sequestrum to wait until sufficient new bone has been formed to 
maintain the continuity of the bone, unless the inflammation and sepsis kept 
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Kin. 2».~-Hr.yi’iii*Tiu>T<i*iT (Uinnik) (I). H in thn 
N-,|Ui'»tniin. (i, layer of iirnimluliim tlmur, I*, 
the iM-riiwlPuni, liivu, (In- iiiviiliii-niin, F, tintu- 

loua u|H-iiiiix. 


up by the dead bone are ao great aa to endanger life, in which case no delay in 
removing the sequestrum is permissible. 

Nichols- recommends that the sequestrum lie left in place just long enough 
to provide for the laying down by the periosteum of sufficient new bone to hold 
the limb in shape after the seques¬ 
trum is removed. This period is 
roughly 8 weeks in the ease of a 
bone that has a companion parallel 
bone, such as the tibia and radius, 
and lb weeks iu other bones. In 
the former class, the thickness of 
the new periosteal bone is deter¬ 
mined not only bv radiographs, but 
by thrusting a needle through thn 
periosteum near the iqx-ning of the 
sinus. If the bone crackles like an 
egg shell when the needle pusses 
through it, it is strong enough to 
justify the removal of the seques¬ 
trum. 

Hkmuvat, ok tiik Nkqukntumm. 

—With a radiogram as a guide. 

plan the incision so us to avoid important structures, more particularly nerves, 
and to expose the whole length of the diseased urea. Tin* incision may lie made 
through openings of one or more tistuhe or may lie indojiendeiit. of those. All 
the soft parts, including the periosteum, are divided down to the lame, and tho 
periosteum is separated from the lame with an elevator for ulxmt •... in. on each 

side of tho longitudinal incision. Tho soft 
parts, including the |icrinstciini, art' then re¬ 
tracted. If the sequestrum is entirely super- 
lieial, it ia removed. If the sequestrum lie deep 
and inclosed iu a shell of new lamo (involu- 
crum), the new bone is gouged or chiseled 
away, beginning ut one of the cloaca! openings 
in tho new bone, until the whole length of tho 
sequestrum is freely exposed. No attempt 
should be made to extract it through a small 
opening, since a fracture of tho sequestrum may 
occur and fragments may lm left behind, which 
will be difficult to find afterward and will pre- 
Kemove the entire sequestrum, cutting it from 
the living bone, if necessary, with the chisel. Sterilize tho cavity by the cunit 
and application of pure carbolic acid and alcohol. Follow this by applying 
tincture of iodin, and endeavor to obliterate the cavity by one of tbe methods 



Pm. M.— Swjitmtrutoitt (Bums) 
(2). 8aaie u Ki*. 23 with removal 
of sequestrum and Involucrum. 


vent the wound from healing. 
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Fio. 2fi. — Akqukmthotomy (Uinniic) 
(3). Hama oh Kin* 23 nml 24. 
PnriiMtmun and soft porta arc 
brought over tho ruur Hurfuce. 


described later. One tnethod is to level the sides of the cavity (FigB. 23, 24, 
25) so as to leave a wide and shallow depression in the bone, instead of a deep 
narrow cavity. This will allow the periosteum and soft parts to fall over and 
adhere to the raw surface (Fig. 25). Another method (Fig. 26) is to remove 

one entire side of the involucrum lining the 
cavity (leaving tho periosteum), the whole of 
the other side or wall being retained, which 
will allow tho periosteum and soft parts to fall 
in and obliterate the cavity. After removing 
tho dead and infected portions of bone, there 

_ ri may he a mere splint of sound bone left main- 

taining continuity. This is quite sufficient, 
ns it will thicken and grow rapidly. Avoid 
fracturing the involucrum, which remains, for 
upon this tho continuity depends. The cavity 
being obliterated, the soft parts arc brought 
together and healing by first intention is 
sought. Tf olio believes that the tissues have been made aseptic and no cavities< 
aro loft, tho ontiro wound may bo closed without drainage. If anv cavities re¬ 
main they should bo drained or else filled with Mosotig-Moorhof’s iodoform and 
wax plug. Tf one is in 
doubt about tho asepsis, 
ns will occur probably in 
most of tho cases, tho 
wound may bo packed and 
if, after a few days, tho 
wound does not suppurate, 
then it may bo sutured. 

After dressings aro ap¬ 
plied, tho limb is fixed in 
a splint. 

Mktiiods of Obliter¬ 
ating a Bone Cavity 
After Sequestrotomy 
(Modified from Bin- 
nth). —1. Moxcluj-Maor- 
hof's Iodoform and ll’dr 
Plug .—Tho following pre¬ 
scription is prepurod be¬ 
forehand; Iodoform 60 
p n r t s; spermaceti 40 
parts; oil of sesame 40 

pnrts. Ileat slowly to 100° C. When the mass cools, it forms a soft solid at 
the body temperature. Immediately before use, heat the iodoform mixture in 



Fra. 2ft.— Sikivbiitmotomy (Binnib) (4). T is the involuerum 
end 8 the sequestrum. The bone ia divided at A and B and 
all the shndod ansa removed. 









DISEASES OF HONES 


455 


a water bath to 60° C. to render it Huiil. l'our this thud into the hone cavity 
slowly so as to avoid the formation of air bubble*. Kill the bone cavity com* 
pletely and allow the fluid to solidify, following which close the periosteum and 
soft parts with interrupted suture*, which will allow drainage to take place. 
Bone will eventuully penetrate und replace the iodoform plug. 

2. A tubers Iodoform Siarrh.-- Mix 10 grains of wheat starch with the 
smallest possible amount of water in an ojien glass vessel, pour into this, con¬ 
stantly stirring the mixture. 200 grains of lstiling 2 per cent, watery carbolic 
solution. After purtial cooling, stir in 10 grain* of |mvvdcrcd iodoform. Pour 
into a sterile glass flask. This mixture may 1 h> kept for week* iu a dark man. 
It is used iu the same manner ns Mosctig-Moorhof's iodoform wax. 

3. Emil Heck's llismufli Punic .—The formula is as follows: 


ltirtimith ('nrtxiiiatc . .10.0 grimis 

White Wax . .VO “ 

Soft Paraffin . .VO “ 

Vaselin . IIO.O “ 


Mix while boiling, and avoid any spilling of water into the paste. It is 
used the same as the preceding. 

4. Schede’s Aw [dir. Wood (’lal .—This has l>oo.n already mentioned. Tho 


Fio. 27. —8ntuEHTHimiMT (Missis) (ft). A wnl«c«lia|>nd imw of lmnr (iivr.nlina tin* im-iWIcuiii) i« 
removed, allowing lilt! inohiliKxJ wall to fall in niul itbliltTaU 1 ihf rwvity. 




periosteum, soft parts, and skin are united hv interrupted suture*, in layers, 
elastic constrictor is removed and enough bleeding takes place to fill the cavity 
with blood. Excess of blood is carried through the spaces between the inter¬ 
rupted sutures into the dressings. On the appearance of signs of decomposition 
in tho wound, which is more than likely to happen, tho wound must bo opened, 
the clot evacuated and drainage provided. 

5. Serins Decalcified llone ('hi)is .—The lame is cut. into small pieces, de¬ 
calcified and preserved in uhsolutc hIooIioI until just before use, when it is im¬ 
mersed for some minutes in sterile salt solution. Decalcified cancellous bone is 
better than the compact tissue, when it can be obtained, as it forms a better 
supporting medium. The small fragments arc packed closely together up to 
the level of the periosteum, which is sutured over them. The tourniquet is 
loosened and the cavity Alls up with blood. This method is only effectual in an 
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aseptic wound and should not be tried in an infected one. Ultimately the whole 
cavity becomes filled with young tissue, which gradually organizes into fibrous 
tissue. 

6. The cavity remaininy after removal of the sequestrum has walls which 
prevent obliteration by the falliny in of the overlying soft parts. With the 
chisol cut through the bone at the base of one of the walls for the whole length 
of the cavity, but carefully avoid cutting through the periosteum. Remove a 
wedgo-shaped piece of bone ( Fig. 27, A II O D) along this line of section, which 
will permit the mobilized wall to fall in and obliterate the cavity. 

7. Osteoplastic Method of Sell alien (14).—The anterior wall of the bone 

cavity is removed, seques¬ 
tra extracted, and the cav¬ 
ity disinfected. This is 
packed with sterile gauze 
for about 3 weeks, until it 
is covered with healthy 
granulutiou tissue. After 
being packed with gauze, 
the wound should be part¬ 
ly closed with sutures to 
prevent too much retrac¬ 
tion of the soft parts. 
Divide the lateral bony 
walls of the cavity trans¬ 
versely at liotli its extrem¬ 
ities and ulso at its middle 
with a chisel. Introduce 
a chisel into the bone cav¬ 
ity through the anterior 
opening and remove a tri¬ 
angular piece of bone on 

each side (Fig. 28, 11 E 1) F and II 1 K) of the base, at the junction of the 
lateral walls with the base. Bo careful to leave the periosteum intact. Slide 
the lateral walls A and 11 together in front of the base C, and fix them to each 
other with periosteal chromic gut sutures. Close the wound in the sgft parts, 
dress, and apply a splint. 

8. Neither « Melhotl of Tnrayinalion .—All dead bone has been removed, the 
cavity disinfected and all sclerosed connective tissue dissected away. With the 
chisel remove most of the lateral walls of the bone cavity, but preserve the 
periosteum. Tnvaginate the overlying soft parts and fix them in position by 
suture, pegs, nails, or strapping. 

9. Af Schulte a’s Procedure for Obliteration of Cavities in Lower End of 
Femur .—This could be ns well applied to cavities in other bones when neces¬ 
sary. Two or 3 weeks after the operation for sequestrotomy has been done, 



Fio. 28. — OsTKon.AKTic Mkthoii or tfnit'i.Tf.N for Odmtkrat- 
inu a Hums Cavity aktkk SKgUKHTHOTOMY. The triunjcluH 
of Ixmn K D F anil II I K tuv removed mul tin- lateral walla A 
and B uro pualicd in in front of (7. 
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tin cavity ia acraped free of all granulation tissue and thoroughly disinfected. 
At the upper and lower ends of the primary longitudinal incision add two 
transverse incisions, both in the same direction, which go through the skin alone. 


Reflect the skin and ex¬ 
pose the deep fascia. 
Make the flap A B C as 
shown in Figure 29. 1, 
consisting of deep fascia, 
muscle, and periosteum, 
with its pedicle above. 
The flap is made on the 
aide of the cavity and 
must be long enough and 
so located as to fall easily 
into the bone cavity after 
being mobilized (Fig. 20, 
3). In mobilizing the flap 
it is advisable to use a 




chisel so that a thin shell 


or fragments of bone shall 
remain attached to the 
periosteum. If the shape 
of the upper end of the 
bone cavity interferes 
with the peilicle of the flap 
where it is implanted into 
the cavity, trim the bone 
with the chisel aB much 
as is necessary. Fill the 
cavity with the mobilized 
flap and fix it with catgut 
sutures (Fig. 29, 3). Do 
not drain. Apply a splint 
after closing the soft 
parts. Apply dressings so 
loose as not to cause any 



s « 


Flu. 2S. — Flap Maroon or Oblitobatino (Ur mm OP Ap 
HcboltSn. A B flap of dnrp fascia, muada aad parios* 
taum. 3B, 2, flap ABC lifted up. 22, 3, flap ABO fllHafl 
the cavity. 


pressure. When the bono cavity is very deep, two muscle and periosteal flaps 
may be used one above the other (Fig. 30), one flap coming from each side. 
When the bone cavity is very long, two flaps may be used (Fig. 31), one coming 
from above on one Bide and the other from below on the opposite side. 


10. Treatment of Large Defects tn Tibia: Von Eiselsberg's Method (Figs. 
32, 33).—Von Eiaelsberg adapted the Konig-Muller method of dosing cranial 
defects to the treatment of large defects in the tibia. While the method was de¬ 


vised to repair the damage done by the removal of a sarooms, it may be em- 

10 A 
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Fro. 30.—Two Muscle and Pkhiohtkai. Flap* A and B 
One oomlng from nncli side, one nlmvn tho other; one 
flap Huperlnipound on tho other obliterating the rnvity. 


ployed to rectify defects from other causes, such as total necrosis of a long seg¬ 
ment of the tibia. Apply an elastic constrictor, ('lean and vivify the defect, 
particularly the ends of the stumpB of bone. If very little of the lower end of 

the tibia remains it may be 
removed and a portion of the 
astragalus vivified for the re¬ 
ception of the flap. Divide 
the skin so as to make the 
flap ABCas shown in Fig. 
32, and carry the incision 
through the periosteum. Lift 
the edges of the periosteum 
from tho bone beneath for 
about V& in. With a chisel 
cut into the medullary cavity 
through tho whole thickness 
of the corticul lionc along the 
dotted line shown in Fig. 32. 

Do not separate the over- 
lying soft pnrts from the segment of hone. Lift this segment up. This gives 
a flap consisting of akin, periosteum and cortical hone provided with the ped¬ 
icle at A. Twist the flap into position to fill the tibiul defect (Fig. 33) and 
suture it in place. Do not 
apply too much torsion to 
tho pedicle nor have any <ln- 
greo of pressure on the ped¬ 
icle or flap. Close the wound 
left in tho upper part of the 
log by undermining the skin 
edges aud sliding them over 
tho osseous wound. If com¬ 
plete closure is not possible, 
apply Thiersch’s Bkin grafts 
either at once or subsequent¬ 
ly. Apply dressings and a 
splint. 

Huntingtou’s Operation. 

—This procedure was de¬ 
vised to supply an extensive 
loss of the whole thickness of 
the tibia by making use of the fibula, 
aseptic. For a description 
600. 

11. Free bone grafts may be used very successfully to fill up cavities in bone. 




Fra. 31.—Two Flam A and B Fashioned Suiilab to Those 
in Fuiuhe 30. Onr coming from above on one lids and tbs 
other from Mow on tho opposite side. Flaps A and B 
mobilised and reflected obliterating the cavity. 

The field of operation must be 
of this operation, see Bone Grafting, page 
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The grafts must have periosteum pn 
at least t>tu> side, ami the cavity 
must bo aseptie (for methods, see 
Hone (irnfting). When the whole 
tliiekuess of the shaft of a Nine has 
lieou removed, it is roplneed, as a 
rule, by new bone from the sur¬ 
rounding periosteum. If hntli boiio 
and periosteum he removed for any 
eousideruble distunee between the ends 
of the Nmc, inelnding its whole thick- 
ness, there will not lie sullieient forum 
tioii of new lione to bridge the ilefeet. 
lienee the value of preserving the 
|M*riosteuiu. If but a portion of the 
shaft l>e removed, then new Imiiio is 
formed from Imtli the old living lmue 
and the |M>rioste\uu. If the whole shaft, 
he pme hut the jKTiosteum preaorved, 
the growth of new lsme is slow and 
may take a year for its eompletiou. 
t herefore, as long us railiograms show 
that new Nmc is actually ls>ing formed, 
there is no need of interference. 1 f the growth slop, lieforc 
complete repair of the shaft, the gap muy lie bridged by 
grafting in a pirn* of Nine taken from the same patient. 




Km, UJ. — Von Ki- 
hklsuehii'n M kth on 
or Thrvtmknt ok 

l.AHitK llKKMCTH IN 

Tima. 


Kio. .’U. Von Ki- 
hmjaiikiio's M i.th¬ 
ou I'oMI'I.KTKII. 


TUBERCULOSIS OF BONE 

It is not necessary to doseriN- the treatment of tnliereubniR de]wisits, tubercu¬ 
lous osteomyelitis, and tuberculous piTiostitis separately. It will suffice to take 
up the three clinical divisions: 

1. Tuberculous disease of Nine without abscess. 

2. Tnlierenlous disease of Nine with unopened cold abscess. 

3. Tuberculous disease of Nine with septic sinuses. 

1. Tuberculous Disease of Bone without Abscess. The greatest difficulty 

is in the diagnosis. Radiography is often of great value. In certain eases, such 
as dactylitis, there need N* but little difficulty, since tbe only other possibility 
is syphilitic disease. The bone enlarges with but little pain. Tumors of bono 
must be excluded. 

Palliative measures, as for tuberculosis in general, should bn early and care¬ 
fully instituted and will do immense good. In tuberculous dactylitis many 
e ases recover under palliative means without operation, if no abscess haa formed. 
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BASICAL MBASUBE8. —If the tuberculous deposit be in the articular end 
of the bone, it has a groat tendency to open into tlio joint, thus infecting it 
To anticipate and prevent this should be our aim, hence a radiogram should be 
taken, which -will decide as to whether such a deposit be present or not If 
present, it should be opened at once. If there is a tender spot, it should be out 
down upon, bedhuso at that point the deposit will be nearest the skin. The 
incision should bo so planned as not to open the joint and to expose the bone 
where the thickening is most marked. The periosteum is incised and peeled 
back. The surface of the ltone is removed. If a caseous deposit be present, 
unduly soft bone is soon encountered; if there be a sequestrum, the bone will 
be externally dense. In the case of a soft deposit all the tuberculous material 
should bo removed until a cavity with fairly firm walls is left, and then a thin 
layer of this denser bone should lie removed. Microscopic examination shows 
that the disease seldom extends more than Vs in. into the bone beyond the soft 
deposit. If there be a sequestrum, it nuiHt be removed. Sequestra are very 
slow in separating, hence cunuut lie lifted out as those due to acute osteomyelitis, 
but must bo torn out with forceps. The walls of the cavity must then be re¬ 
moved in a thin luyer. If the whole of the tuberculous material has been re¬ 
moved, tlio wound may bo closed without drainage. If there be doubt about the 
removal of all the tuberculous material, the cavity should bo swabbed out with 
pure carbolic acid and alcohol, followed In- tinctnrc of iodin, and then packed. 
This packing is continued until the cavity completely fills up with granulations. 

In tuberculosis of the small lames, as those of the tarsus, it is often best to 
excise the ontiro bone in the early stage without attempting merely to romove 
the deposit. The removal of one of the cuneiforms, for instance, docs not in any 
way cripple tho patient and gives an excellent result, besides cutting short the 
disease and preventing its spreud to the joints. 

2. Tuberculosis of Bone with Unopened Cold Abscess. —Cold abscesses may 
originate either from tuberculous periostitis or from the interior of tho bone. 
When possible, tho abscess should be excised, together with the periosteum and 
the bone, ns if it were a cyst. A good example is tuberculosis of a rib. A free 
incision is made over the abscess in the line of tho rib and the soft parts sepa¬ 
rated from the abscess wall, which is then well defined. The rib is exposed 
beyond tho limits of tho abscess and cut across by pliers on each side, so that 
the abscess and bone are removed in one mass. Tuberculous material will 
usually lie found behind the rib, lying on the posterior periosteum. This should 
be scraped and disinfected without injury to the pleura. The wound may fre¬ 
quently lio sown up without drainage. When this treatment can bo adopted in 
other bones it should be used. In tuliereulous dactylitis with abscess similar 
treatment should be given. Do not amputate. After removal of the diseased 
bone, when the wound has completely healed, the defect in tho bone can be made 
up by tho insertion of a bone graft. 

When the abscess is very large and cannot be dissected out, it should be 
freely opened, its walls removed, and the diseased bone exposed and extirpated. 
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After this the wound can usually be completely dosed. In cold abscesses of 
deep-acatcd bones, such ns the spine or pelvis, the abscess should be aspiratod 
(not opened) and injected with iodoform mid glycerin emulsion. 

3. Tuberculosis of Bone with Septic Sinuses. The skin should bo carefully 
disinfected and the granulations at the oriiiees of the sinuses slipnhl lie scraped 
away. 'J'he skin about the sinuses should U* coated with vaselin and a small 
gauze sjsinge wet with ]iure earUdie acid inserted into the sinus. This should bo 
left in situ and a prolie passed by it into the Isittom of the sinus. Two eircum* 
scribing incisions should lie made alsiut the sinus and the tissues divided in tho 
direction indicated bv the prola*. the sinus la-ing included in the dissect ion. 
The healthy lame on all sides of the sinus should la* esjatsed and chiseled through 
so that all the diseased tissues are removed in one piece. 

Many' cases of septic sinuses are not suitable for this thorough treatment, 
and such eases must la* treated by locul applications. The la*st is apparently tho 
injection of Beck's bismuth paste. 


ACTINOMYCOSIS 

This disease is due to a fungus called the aetinoinyees, which is common in 
cattle. It may affect either the soft tissues or the bones, mid it has three main 
seats, the mouth and its noighlmrhood. particularly the jaws, the respiratory 
and the nbdniiiinal organs. The Ume most frequently attacked is the lower jaw. 
The disease usually begins as a hard tumor alsmt the angle, gradually iucrcAH' 
ing in size until suppuration occurs and an abscess forms ami bursts, either 
externally or internally, into the mouth. The Imne ls*couies progressively de¬ 
stroyed and numerous sinuses form, the discharge containing yellow granules. 
The disease when once established in the Imiic may lead to metastatic dejKtsita 
in the glands or in other bones. There is usually no fever attending the disease, 
which varies very much in its virulence, some cases ls'ing quite mild, while 
others arc almost beyond successful treatment.. 

Treatment. —As s<kui a» the disease liecomcs evident, tin* affected area of 
bone should be cut down upon ami, if only a small portion lm diseased, this 
should be completely excised. If it la; too extensive for this, tin* swelling must 
be thoroughly opened and scraped away so as to icinovo as much of the disease 
as possible. This is to Is* followed by the application of pure carlsdie acid fol¬ 
lowed by alcohol. Potassium iodid in large doses should Is* administered. Very 
satisfactory results are obtained in this way. 


TUBESOUIX>8IB or THE 8ACB0-IXIA0 BYHCHONDKOBIS 

This disease may bp primary or it may Us secondary to disease of the lyoqr 
lumbar vertebrae or combined with lumbosacral disease. When it begins p..- 
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marily in connection with the joint it generally takes the form of a deposit in 
the sacrum or ilium, usually in the former; as these deposits enlarge they invade 
the articulation. The intorosseous ligament is usually only partially destroyed. 

Treatment. —The first essential is rest in 
the recumbent position between sand-bags, 
or, better, in some arrangement like Phclp’s 
box. No satisfactory apparatus has been 
constructed to allow the putieut to get about. 

OPKBATJVK TREATMENT. — 1* icque’s 
method (13) is us follows: A long curved 
incision is made posteriorly, with the con¬ 
vexity miming along the middle of the sa¬ 
crum, going well ubovc the crest of the ilium 
and ilownwurd over tho sncrosciatic notch. 
The flap of skin and fascia and the glutei muscles ure turned outward. With a 
periosteal elevutor reflect the periosteum (which is still attached to the soft 
parts) from tho ilium outwurd. To reach the sucro-iliac joint u portion of the 
ilium must be removed (Fig. 

34, A 11). The incision of 
the segment of bone may be 
partial or complete. 

For complete excision, 
with an oBtcotomo divide the 
iliac bone vertically from 
the crest down to tho outer 
and upper corner of tho 
great sciatic notch (Fig. .‘3. r >, 

D). 

For partial excision mukc 
tho vorticul incision shorter 
and supplement it by a trans¬ 
verse one (Fig. 35, A), in 
auoh a fashion as to leave the 
sciatic notch intact. 

Having divided the 
ilium, pry up the fragment 
of bone with an olevator, di¬ 
vide its ligamentous attach¬ 
ments and remove it. This 
excises the iliac portion of 
the saoro-iliac joint and freely exposes the articular and adjacent portions of 
tho sacrum. With scoop, rongeur forceps, and chisel remove all disease from 
the sacrum. When the Bacrnl foramina are involved, expose and isolate care¬ 
fully the nerve trunks so that they be not injured, then excise as much bone as 



Fio. 35.— Excision or the Ilium. A, partial excision of seg¬ 
ment of ilium; B, complete excision down to the outer 
and upper corner of the great sciatic notch. 



7ia. 34.— Expohiihe or Hacro-iliac 
Joint. A portion of tho ilium must 
be romovod, A 11. 
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necessary, which will vary with tlu« extent of the disease. In one ease, l’ieque 
writes, the wound will have a lsmy lloor formeil hv the anterior |»ortion of tho 
wing of the sneruin. united to the ilium hv the anterior snero-iline ligament; in 
another ease the wound will |H>netrate tin* |>clvi*. ex]vising the sneral nerve 
trunks, tho iliac vessels, and the ureter. Tims the resection of the sacrum, like 
that of the ilium, will l«* partial or complete. 1'icipu* sutures part, of the 
wound and packs the remainder with gau/c. lie says that frequent, curctings 
will la*, necessary. It np|icnrs to me that packing should lv* used only in east's 
secondarily infected. Where packings are used, the suhstHpient sinus should h;* 
injected with lieek’s paste. When there is no secondary infection the wound 
should lv; closed without drainage, the cavity Wing iirsl filled with Alosotig’s 
iodoform wax plug. 


SYPHILITIC OSTEOMYELITIS AND PERIOSTITIS 

The lesions produced by syphilis of the lames are often so characteristic as 
to 1 m* recognizable at a glance.• In other eases they an* not so easy to diagnose. 

Syphilis may utTcct the central marrow, the marrow of ... or tho jierios- 

tenni. Sometimes all three suffer. 

Early in the disease there are lvme pains which are probably due to con¬ 
gestion. I'mler treatment these siniii disapjvar and leave no trace. From the 
sixth month onward a definite syphilitic periostitis occurs which may lend to 
the formation of Imuy nodes. This hap]H*us most frequently in the frontal 
hone, ribs, sternum, tibia, and clavicle. The periosteum is thickened, and Ive 
ncatli it there is an effusion of gelatinous material, in which ossification may 
take place, forming a syphilitic node. Prompt treatment will dispel this |M>rioa- 
tcnl thickening, but not the 1 m mv nodes. In the tertiary stage gummatu may 
occur Hiihperiostcnllv nr in the medulla, and there may Is* either a oirriunscribed 
gummatous mass or a diffuse infiltration of the whole l*om*. The ciivumsc.rilmd 
gunumita are most frequent on the skull, where they may liegin either under tho 
periosteum or in the diplm". also in the* vomer, nasal Ismes. palate, clavicle, tibia, 
and tho epiphyseal ends of other lames. The gummatous material extends from 
the deeper layer of the periosteum into and along the Haversian canals, und 
produces n rarefying osteitis in its neighborhood. Hcyoud this area condensa¬ 
tion of the Isme occurs so that the lvme presents an eroded and worm-eaten sur¬ 
face, dnp to the great size of the Haversian canals, with very dense Imne around. 
This condition is called syphilitic caries and great destruction of hone may 
result from it. Syphilitic sequestra may ho formed. When gummata occur in 
superficial Ismes they spread into the soft tissues and involve the skin, which 
gives way, forming a syphilitic ulcer, at tho bottom of which there is bare bone, 
soft on the surface, hut very dense lmneath, so that a probe eannot lie pushed 
into it for any distance. What gives to syphilitic disease of tho shafts its pecu¬ 
liar. almost diagnostic, appearance is the thickening of the periosteum, a pro¬ 
duction of new bone, sometimes spindle-shaped and sometimes more diffuse, and 
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extending for a considerable distance. Especially in congenital syphilis, tho 
tibia become much thickened and curved anteriorly, taking on” a peculiar “sabre 
shape.” Congenital syphilis is also responsible for tho fairly frequent disease 
of tho metacarpals and phalanges, and a condition results which is with difficulty 
distinguished from tulierculouH dactylitis. Secondary infection and sinus for¬ 
mation are fairly frequent in syphilitic dactylitis, and a portion of the end of 
one or more of the finger lames may lie destroyed. The Wassermann reaction 
will usually ho present. 

Treatment.- Tertiary lame syphilis is very reladlious to internal antisyphi¬ 
litic remedies alone, particularly when there is an external ulcer. Surgical inter¬ 
vention may materially shorten the course of the case, although our main reli¬ 
ance must lie in mercury, salvarsan, and the iodids. I f improvements under 
these drugs he not prompt, an operation should la? done, which consists in open- 
ing up tho affected area, scraping away the diseased tissue, chiseling away some 
of the dense hone, and removing any sequestrum. The cavity is disinfected 
and packed and allowed to heal from the bottom. 

OONOOOOOIO INFLAMMATION OF BOMB 

Gonococcic osteomyelitis is rare, although not unknown. Gonorrheal perios¬ 
titis is fairly frequent in certain localities, especially under the calcaneus, in 
which situation spurs result from the inflammation. These bony spurs should 
be chiseled away. A peculiar condition of sensitive feet, found occasionally in 
patients with chronic gonorrhea, is probably due to a mild degree of periostitis. 
Tho patients wnlk as if they wore trending on eggs. The affection yields to 
strapping and to treatment of the urethra. 

TYPHOID OSTEOMYELITIS AND PEBIOBTITIS 

Typhoid osteomyelitis and periostitis are fairly frequent. The typhoid 
baeillus alone may be the cnusnl organism or it may be complicated by ordinarv 
pus cocci. Abscess formation is frequent ami the bone is killed in greater or 
smaller pieces. Fistula; remain open for a long time. Where there is no 
complicating secondary pus infection the treatment may be conservative. 
Vaccination may bo sufficient. If secondary infection occur, incision, re¬ 
moval of infected bone nnd sequestra, disinfection of the cavity followed 
by packing are all in order. The case should be treated like simple osteo¬ 
myelitis. 


RHEUMATIC PEBIOBTITIS AND OSTEITIS 

"Rheumatic periostitis and osteitis may occur as the result of rheumatism, 
(md are probably caused by the same organism which causes the joint lesion. ■ A 
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periostitis may be produced with a condensing osteitis beneath, or tho whole 
thickness of the bone may be involved. The main difficulty is in making a 
diagnosis as to the infecting organism. In mild cases the limb should 1* put on 
a splint and blisters applied. Salicylate of mala or iodid of potassium should lie 
administered internally. If the disease* is not lettered by this treatment and the 
pain is severe, the beat plan is to eut down and remove as much of the thickened 
periosteum us possible, at the same time chiseling away all or a part of the thick¬ 


ened bone: in these cases it is scarcely mvessary to ojhmi up the medullary 
cavity, 'lhcre are eases of so-culled "neuralgic osteitis” in which tho puin ia 
intense. This is probably due to pressure on the nerves in the thickened bono 
with a resulting neuritis. Km* chiseling away of the affect ltd jmrtion ia tho only 
treatment that affords any relief. Marked improvement often results. 


OSTEITIS DEFOBMANB 

(I'ttiict'ii Dinnisr) 

The cxnct pathological process at the Uittom of this disease, as well as tho 
etiology, is still u matter of debate. Probably one will not go far wrong in 
considering it ns n chronic osteomyelitis due to some obscure infection. In tho 
early stuges then* is a diffuse fibrous ost<*nmyelitis with the formation of 
multiple small cysts, with later on tin* formation of new bone which runs dif¬ 
fusely through the affected and the adjacent healthy portions. The lame be¬ 
comes exceedingly thickened and asymmetrical, but since the new lstnn tissue 
remains lincnlciticd, its elasticity ]H>rmits of great deformity of the long bone* 
from the weight of the IhmIv. Fractures, which arc so frequent, in osteomalacia, 
do not occur iu Paget's disease. In natcomnluciu there is no production of now 
bone at the periphery us in Puget’s disease. Tin* disease usually occurs after 
tho age of 4fi and preponderates in the male sex. Fly gives the manifestations 
of the disease ns follows: 

“The legs ami thighs nrv bowed outward, the former almost forward. The lower 
extremities, as a whole, seem ton large for the trank. The spine posses*** a long stiff 
anterior curvature, not unlike that of an onlinnry spinal arthritis. The akull is en¬ 
larged, the head carried forward, and the hips widened. The hones of the arm and 
forearm may he affected, hut not so severely noT so early as arc the bones of the lower 
extremity. The skull and the tibia; arc usually the first bones to show the morbid 
changes. The disease usually progresses steadily, tin* nmselcs become weak so that 
walking is difficult and the patient ultimately dies of exhaustion, or of some intercur¬ 
rent disease, or, as has occurred in a certain proportion of eases, of malignant bone 
tumors.” , 

Treatment is palliative and unsatisfactory. Antisyphilitic drugs may be 
tried. Braces may be used to support the lower extremities. Ely suggests 
careful search for some source of infection. 
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rBAOEUTAft OMXUX 

Bone fragility occurs in a number of different diseases, particularly in ma¬ 
lignant growths, senile atrophy of bone, osteomalacia, and tabes. The so-called 
idiopathic fragilitns ossiuin (oulmpmthyroais idioiMthica) is a rare congenital 
condition in early life in which the bones arc imperfectly ossified. They are so 
brittlo that multiple fractures oceur, particularly of the long bones. In many 
instances fractures occur in iutru-utcriuo life and are often multiple. A similar 
condition, due to simple atrophy of the bone, occurs in extreme old age. 

The fractures occur from the least possible force; almost spontaneously. 
If a young patient should chance to reach udult life, the condition disappears, 
the fractures heal, often with vicious union, and the patient is stunted. The 
only known treatment is to protect the child from injury so as to prevent the 
occurrence of fractures. A Wassermann reaction should be taken to rule out 
congenital syphilis. 

OSTEOMALACIA 

The chief manifestation of this disease consists in softening of the bones, 
which affects the wliolo skeleton ami lends to excessive deformity. It occurs in 
adults, particularly in pregnant women and those in whom pregnancies are rapid 
and repeated. Women urc uffi'ctcd nine times more frequently than men. 
Spontaneous fractures urc frequent, and, on account of the softening, the bones 
bond in a most extraordinary manner. In the late jwriods of the disease nothing 
but the periosteum may remain, and this is filled with broken-down material. 
The disease is slow but usually proves fatal, in about 2 years after its com¬ 
mencement, from cachexia, asphyxia, or some aeutc pulmonary disease. Treat¬ 
ment ia usually without avail. If the patient is pregnant, abortion should be 
performed and future pregnancies should not be permitted. Improvement 1ms 
boon recently reported from the use of tabloids of bone marrow. The patient 
should bo put under the best hygienic conditions. Preparations of phosphorus 
may ,be tried. In some instances recovery has followed the removal of the tubes 
and ovaries. It has now been shown quite definitely that it is not the removal 
of tho ovaries, but the effects of the chloroform anesthesia which brings about 
the cure. Theso patients should therefore bo anesthetized once for one-half or 
three-quarters of an hour with chloroform, which may produce a cure (Mayo). 

ACROMEGALY 

For consideration of this disease, sec Surgery of the Nervous System (Sur¬ 
gery of the Hypophysis). 

BIOSBTB—BAOBXTU 

The changes in the bones only will interest us here, but it must not be for¬ 
gotten that these bone changes are only part of a general constitutional disease. 
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They manifest themselves as enlargements shout the epiphyseal lines and as 
curvatures of the bones, producing deformities. Fractures also may occur. 
The deformities produced requiring treatment are as follows: coxa varn, coxa 
valga, curved femur, curved tibia, genu valgum, and vuruiu and genu rceurva- 
tuin. For the operative treatment of these deformities, see Osteotomy. 

The general constitutional treatment of rickets is ull-importnut, and may bo 
found in any good text-lxxik on pedintrirs. 

The main surgical point to lie considered in rickets is the treatment of the 
deformities of the limbs, which arc so liable to occur. While the diseaso is 
progressing the ehild should not walk nor run aUait. hut should ls> coutiued to 
a mattress, the object being to preveut the deformities from taking place in the 
lower limbs and pelvis. The child should la- taken out into the sunshine as much 
us possible. When the deformity of the limbs is still slight the chances art* good 
that the child will outgrow it, provided standing or walking can lie prevented. 
Manipulations of the deformity should be practiced in such a way as to iiuIhmuI 
the curve, and it is surprising how much can 1 m* done to overcome the deformity 
by this ineuns. The limb should be grinqied at the extremities of the curve, the 
thumbs applied opposite the point of greatest, convexity, and the Ismc straight* 
ened by steady and gradual pressure, which docs not cause tin* ehild pain. Til 
the more advnuccd eases, when there is distinct heading of the lames, which arc 
still soft, braces or splints, combined with massage, electricity, and manipulativo 
measures to reduce tin* curve, are in order. For the leg a straight internal 
splint of wood, carefully padded opposite the tuberosity of the tihia and the 
intermit malleolus, extending from the middle of the femur to ti inches lmyotul 
the sole, is applied. When the splint projeets less than this ltcyoud the sole it is 
possible for the child to walk on the jaunts of tin 1 toes, which should not bo 
ullowed. This Hjdint is firmly fixed at awe and lielow with strajis and buckles, 
and a broad piece of elastic webbing may lie applied ojtjtositc the jaiiut of great¬ 
est convexity, so as to draw the limb gently Interallv against, the splint. Rota¬ 
tion may be prevented by having a light iron bar screwed to the lower end of the 
splint and fastened to the heel of the ltoot. ('are should la? taken not to apply 
sufficient force to produce ulceration of tho skin. The main object of the splint 
is to prevent the deformity from becoming worse, since, unless the lames are so 
soft that they can be straightened by hand, the implication of splints euq produce 
little alteration. 

For the severe deformities,- when solidification has taken place (usually at 
about 4 years of age), nothing but operation can be considered. Operation 
should never be done, bowever, while the bones are still soft. For operative 
treatment, see Osteotomy. 

■otravr 

Scurvy both in infants and in adults is dne primarily to a lack of fresh ani¬ 
mal and vegetable food. In infants it may be combined with rickets. Whereas 
in adults spongy, bleeding gums are the most frequent signs of scurvy, in infants 
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the disease usually manifests itself by subperiosteal hemorrhages iu the long 
bones. The femur is most frequently affected and the bones of the lower ex¬ 
tremity are usually attacked before those of the upper. At some points along 
the course of the bone a firm swelling appears, due to blood effused beneath the 
periosteum. As a rule, fluctuation is difficult to make out. Fractures are apt 
to occur in bones thus affected, either spontaneously or following slight violence, 
and union does not tukc place until the disease has been arrested. Iu cases of 
scurvy pure and simple, these fractures are commonest in the shafts of the long 
bones; while in scurvy associated with rickets, separation of one or both epi¬ 
physes of the affected hone is more likely to be met with. Intense pain, when 
tho affected bones are handled, is characteristic. This may be the first symptom 
noticcuble, the child crying out when he is handled or washed. 

Treatment.—For the general constitutional treatment, which is all-impor¬ 
tant, any good text-book on internal medicine may be consulted. Only the 
surgical treatment will concern us here. In severe eases rest in lied should be 
enjoined, on account of tho liability to fractures. A splint should be applied to 
the affected extremity, particularly if a fracture has occurred. Rest will like¬ 
wise favor the absorption of the subperiosteal extravasation, which will take 
place ns tho disease yields to constitutional treatment. Should there be fever 
and much persistent tenderness, not yielding to the constitutional treatment, 
then suppuration may be suspected. The only way to clear up the doubt of its 
presence is by tho use of a large aspirating needle. Should pus be evacuated, 
then tho periosteum should Ihj split and the abscess drained. Should the extra¬ 
vasation bo very largo, absorption is sure to be slow, and it may come to a stand¬ 
still at any time. In such a ease it may bo ndvisahlc to cut down upon the 
swelling, incise the periosteum, and turn out all the clot, which is removed 
partly by tho finger, partly by gentle irrigation with normal salt solution, partly 
by gentlo use of a spoon, and by compressing the limb. Tho wound is then sewn 
up without drainago and a smooth dressing of cotton applied, which is bandaged 
firmly so as to exert compression, which prevents rc-accunnilation of blood. 
Such treatment hastens absorption and lessens adhesions between muscles. The 
strictest antiseptic procautions must be followed, as infection would cause wide¬ 
spread necrosiB of bone to ensue. 

OSTEITIS FIBBOBA AND BENIGN BONE CYSTS 

Osteitis fibrosa is the result of a low-grade mild inflammatory affection of 
tho bone and medullary tissues, in which destruction of bone takes place. Re¬ 
generation only goes so far as to replace the bony and medullary structures with 
granulation tissue. In osteitis fibrosa this granulation tissue is converted into 
connective tissue, with or without the formation of bone cysts. The cysts may 
be single, but are not infrequently multiple. None of the long bones mw™ to be 
exempt from invasion by this inflammation, the upper extremity of the humerus 
being particularly prone to develop the process, as well as the femur and tibia. 
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The great majority of cases begin before 20 years of age, and the bone, if a cyst 
be present, increases in size slowly as compared with one that is the scat of a 
malignant tumor. Fracture of the affected lame at tho site of the cyst, duo to 
the thinning of the bony walls, is very frequent, and this inuy bo tho tirst ob¬ 
jective evidence of the disease. 

Treatment.—The treatment of osteitis tihrosa without cysts, is the removal 
of the fibrous tissue. The striation ami size of the ami involved is easily de¬ 
termined by a radiogram. The ]H*rioatcum, usually normal, is incised over tho 
affected area and u gutter is chiseled through the thinnest, coinpaet tissue and 
the whole of the fibrous tissue is carefully scraped awny. The cavity is cither 
filled with normal salt solution (Sherman), or with bismuth paste, or is allowed 
to fill with blood. The |>eriosteuni is sewn together over the cavity, and tho 
wound closed without drainage. Splints should lie applied to prevent fracturo. 
If a fracture bus already occurred, the same treatment ns for simple fracture 
should be adopted. 

If cysts Ik? present, tin* shaft of the Unit* is often greatly expanded, the lame 
in the walls ladug only tissue-paper thin. In eases in which the* cyst, cavity diK's 
not involve a great extent of the shaft, the cyst should Is* n|s*ued and thoroughly 
curetted. The periosteum is closed over the cavity, which is filled either with 
salt solution or bismuth paste, or allowed to fill with blood, tu large? cysts so 
much of the slmft may be involved and its walls may Is* so thin that even curett¬ 
ing limy practically amount to excision of a portion of the shaft. If this lie the 
case, then the periosteum should Is* stripp'd off the whole extent of the cyst, and 
the whole of the thin wull of the latter removed. Shortening must lie, prevented 
by the insertion into the medullary cavities of the upper and lower fragments 
of a bone graft with periosteum, taken preferably from the patient’s own tibia. 
The reflected periosteum is sewn around the hone graft, ami the wound closed. 
Splints should Ik* upplied. (See Chapter on Hone drafting.) 

BLASTOMYCOSIS OT BONE OB COCCIDIOIDAL OBANULOMA 

This is a disease caused liy a fungus called oidiuin coccidiodos, whoso locali¬ 
zation in bone is rare. It causes in the bone marrow an infectious granuloma, 
with endothelial hyperplasia and with breaking down of tissue and tho forma¬ 
tion of cold abscess with sinuses. The disease in the Ikiiu* is usually diagnosed 
as tuberculosis, and a correct diagnosis is only made by finding in the pus largo, 
doubly* refracting yeast bodies. Brewer reports a unique case of blastomycosis 
of the vertebra*, with two separate foci in the spine and huninie of tho third 
dorsal vertebra, nnd in two of the upper lumbur spines. Two operations wore 
dono, and the man has remained well. The prognosis of blastomycosis of bone 
is bad. The only hope lies in attempts at extirpating the foei by operation ami 
sterilizing the cavity resulting therefrom by applying pure carbolic acid to the 
interior of this cavity. 
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YUMOBS or BOMB 

Tumors of bone are either primary or secondary. The primary tumors are 
chiefly exostoses, chondromata, and sarcomata. 

Secondary tumors are sarcomata and carcinomata and arise either by 
motastases or by extension from neighboring parts. Ilydatid cysts also occur. 

Exostoses 

(Osteomata) 

Exostoses occur in two forms: 1. The ivory sessile variety is found chiefly 
on the skull, and usunlly do not grow to any great size. As a widespread Assured 
fracture of the skull may he produced by attempting to chisel them away, they 
are better loft alone, unless some special indication, such as pressure, presents. 
In their removal the best plun iB to encircle the ares of tumor with a motor 
circular buw, keeping just outside the limits of the growth so as to avoid cutting 
through tho dense bone. 2. The spongy pedunculated exostoses, which may be 
single or multiple, occur in the ncighlxirhood of tho cpiphyseul lines and they 
may intorforo with tho movements of tho joints. They frequently have a very 
narrow nock. An incision is made down to the tumor whose neck is cleared and 
chiseled through. The growth is then shelled out of its capsule. 


ClIONDBOUATA 

Chondromata arc commonly found in the phalanges and metatarsal or 
metacarpal honos, occasionally on the extremities of the long bones. They are 
usually multiple and grow either from the outside or in tho interior of tho bone. 
One should cut down upon the tumor and chisel it away at its base, this to be 
followed by gouging away any deposits of cartilage left in the base of the tumor. 
If tho tumor is growing in tho interior of the bone, tho outer layers must be 
chiseled through and then tho Boft cartilaginous material scooped away. Some¬ 
times recurrences take place, in which case the operation may be repeated. 

Bsnion Myeloma 

Medullary Oiant Cell Sarcoma, Myelogenous Giant Cell Sarcoma, Medullary 
Giant Cell Tumor—Bloodgood 

Benign myeloma of bone was, until quite recently, regarded as a variety of 
sarcoma. It is now considered by modem authorities as a benign growth, with 
a tendency to local recurrence, if not thoroughly removed, but without any other 
attributes of malignancy. Barrio has maintained that it is a chronic (non¬ 
suppurative) hemorrhagic osteomyelitis, producing granuloma. The favorite 
Bite of the growth Is the metaphysis of the long bones, especially at the upper end 
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of the tibia, and at the lower end of the femur, the radius. or the ulna. “Egg- 
shell crackling” is frequent over the tumor. The diagnosis may be impossible 
before operation. It may be difficult to absolutely distinguish a myeloma from 
n simple bone cyst by a radiogram. At the o]>cration the appearance is usually 
characteristic. As to this Blnodgood says as follows: 

“It differs from the periosteal nnd medullary sarcomata of the spindle, round or 
mixed-cell typo, by the color. It is distinctly macular and nwmblis to n certain extent 
young granulation tissue. The iipiiearaucc can In> well dcsorilicd as that of currant 
jelly. Mixed with tho red areas. then* may bo white arena, nnd ureas mottled, white 
and red. The second churaeteriatie is the consistency of the tumor. Then* seems to 
he a complete absence of any supisirting stroma. It can he broken up with the linger 
or euret into small pieces, and one secs not even the fiui'Ht connective tissue holding 
the pieces together, yet it do** not break tip into tinely granular masses, characteristic 
of the very cellular round-cell sareotna. The consistency resembles ‘Kohmierkuse.’ 
The giant cell sareotna can be rcmovixl from its Is my shell ns cusily ns the connective 
tissue lining of n bone cyst.” 

In time the tumor extends heyond tin* lame and invaded the soft parts, and 
it must thou Is* considered distinctly malignant. If at the time of the operation 
there is any doubt ns to the elmraeter of the tumor, a frozen section should be 
made on the spot. The extent of the operation will de|teml on the lindiugs, 
whether there bn large mintlters of giant colls, a benign tumor, or whether it be a 
spindle or round-celled uinliguuut sareotna. 

Ah for the treatment of lieuigu mvelomn, Itlondgood says: 

“Tlie tumor lias been pcrmum-iitly cured by simple caret ing. Hi*eurrenees bnvo 
followed eureting, but were ]>ermaia>iitl,v eradicated by a second o|MTittiuii of cunn¬ 
ing, resection or amputation. Of over one hundred cases of tlie pure tumor none 
bus given lnctastascs. It seems justitinble, therefore, at the (irst o]H i ratiou to attempt 
the most conservative method, even with the risk of a local recurrence, which, if it 
does occur, apparently is not associated with any danger of metastasrs. One should 
not utteinpt eureting unless there is a thick shell of lsitie. mi that the cure! or chisel 
Temoves a zone of hone beyond tin* tumor. When the shell of lsme is thin, sub¬ 
periosteal resection should be performed; when the jieriostciim and surrounding muscles 
become infiltrated, total resection is indicated. For the iieriosteul giant cell tumor, 
local resection with chiseling of a zone of bone beneath is sufficient.” 

When a resection of the entire diameter of a lsme has lx*en performed it will 
bo advisable to fill the gap with a bone graft with periosteum taken from tho 
same patient; for example, where the whole lower extremity of the radius has to 
be removed, together with its articular surface, the defect can be nicely filled 
in with the upper portion of the fibula (with periosteum), whose articular sur¬ 
face is approximated to the carpal bones (see Hone Grafting). 

Sabcoma of Box* 

These tnmors, whether round or spindle-celled or angiosareomatous, are very 
ma lignan t Whether central in origin or subperiosteal, they early extend be- 
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yond the limits of the affected bone and infiltrate the muscles and tendons at¬ 
tached to them. The muscles act as a medium for the conduction of neoplastic 
tissue from one bone to another, as the deltoid may become infiltrated from a 
sarcoma of the humerus and conduct the disease to the scapula. Despite ail 
treatment, metastases are common, and the prognosis is bad as to ultimate cure. 
Binnie says as to the treatment: 

"A classical rule in the treatment of sarcoma of bone was to amputate at or above 
the joint proximal to tho disease, that is, to remove the whole of the affected bona 
This treatment ought to be effective if the tumor is still confined within the bone; if, 
however, muscular infiltration has taken place, even if it be not apparent to the naked 
qye, then the only hope of benefit lies in morn extensive work. Theoretically to achieve 
the best permanent results one should remove the bone primarily diseased, the muscles 
inserted into it and the bones from which these muscles arise. This theoretical aim 
is nearly attained in the ease of tumors of the humerus by intcrscapulothoracic ampu¬ 
tation. Tho same principle may be easily carried out in sarcomata of the foot by 
amputating above tho knee. Unfortunately, in many or most instances, practical con¬ 
siderations (primary danger, unendurablo deformity, etc.) prevent the attainment of 
the ideal. Under these circumstances, one may amputate as high as possible and at 
the samo time remove as thoroughly as possible the muscles inserted into the diseased 
bone, especially those most likely to be involved. For example, periosteal sarcoma on the 
outer head of tho tibia. Amputation above the knee is necessary. It is probable that 
any neoplastic invasion of the tendo patelhe will be slow to spread beyond the patella; 
hence, if the disease is tolerably recent the quadriceps extensor may be considered 
nasonably safe. The biceps iH tho muscle most probably involved, hcuce as soon as 
the amputation is completed and tho main vessels ligated, it would seem best to expose 
this muscle throughout its whole length and to excise it completely.” 

OBZBOTOKT t 

The methods of performing osteotomy are three in number: 

1. Linear osteotomy, in which a single clean cut is made into or through a 
bone. 

2. Cuneiform osteotomy, in which a wedge-shaped portion of bone is 
removed. 

8. Subcutaneous osteotomy by means of a saw. 

Osteotomy upon the Fsmub 

Fdr Coxa Vara. —This is characterized by elevation of the great trochanter 
and marked outward rotation of the limb, so that in slight cases tho patella can¬ 
not be rotated inward beyond the midline and, in pronounced cases, not only 
looks outward, but even backward and outward. The result is limping from 
the shortening with the foot turned out As the disease progresses there is with 
outward rotation more and more adduction, until, if bilateral, a scissor-legged 
deformity is set up. 

‘The author desires to acknowledge hie indebtedness to Binnie’■ "Operative Surgery" 
for much that follows regarding Osteotomy. 
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Treatment consists of rest in bed with extension, abduction, and internal 
rotation for all voting subjects. Later the putient. may get about, on a Thomas’s 
splint. 

Two o|R*rative procedures may be performed. 

1. CUNEIFORM OSTEOTOMY AT THK I.KVKI. OF THK 1.F.8SF.H TROl'IIANTKR. 
—This is advised by Whituiau in young children with coxa vara. Me says: 

“In childhood the neck of the femur is short and the strnin to which it is likely 
to he suhjivtcd slight, thus ojicnitivc treatment may lie indicated as a prophylactic 
measure, while in adolescence alterative t real meat may he deferred until the pn>gn*s- 
sion of the deformity has ccnstsl. All restriction of alMluctioii of ligamentous or mus¬ 
cular origin must he overcome by vigorous iiiaiii|iiilntioii Indore the operation on the 
hone, otherwise it will he difficult to bring the two fragments into proper ap|Misitinu. 
The base of the wedge should be about three-ipuirters of an inch in breadth, directly 
opiKisitc the trochanter minor: the up|tcr section should Is- practically at a right. angle 
with the shaft, the lower being more obliipie. The cortical substance on the inner 
aspect of the lmiie should not be dividisl. but, reinforced by the curtilnginous trochan¬ 
ter minor, should serve as a hinge on which the shaft of the femur is gently fon-ed 
outward, until the o|>ciiiiig is closed by the up|maitio!t of the fragment*. I he up]ier 
segment is fixed by contact with the margin of the acetabulum, thus preserving the 
continuity of the Imnc. The leg is then hold in the attitude of extreme abduction, by 
means of a plaster spiea bandage, which should include the foot, until the union is 
firm.” 


2. 8UHTR0CIIAXTKH1C DIVISION OK THK FEMUR. This is it method por- 
formed by Watson Choyne. A vertical incision 1 in. long is curried down to tbit 
bone from just la-low the upper Imrder of tin* great trochanter. The bone is 
eletired with u rongeur, uud divided transversely, just ls-low the lesser trochan¬ 
ter, with u tiin-bliided saw. The great triK-luinter is then pushed as far forward 
as it will go. while the leg and tin* lower portion of the femur are rotated in¬ 
ward. until the limb is in a position of complete internal rotation. Lanes plate 
and screws are then applied to the two fragments, as for a simple fracture, bold¬ 
ing them in the uIhivo position. No provision is made for drainage. A plaster 
spiea splint is applied which includes the foot, which is held in interim] rota¬ 
tion. 

08TK0T0MY OK THE NECK OF THE FEMUR. -Osteotomy of tin; neck of thn 
femur is lint exceptionally called for and should Ik* avoided. Tin* joint is most 
eertuinlv opened with its eoiiHCKpieiit dangers. Necrosis of tin* bead hus oc¬ 
curred, as well as suppurative infections of the joint with ankylosis or death re¬ 
sulting. Osteotomy is to lie considered in the trentinent of malpositions with 
bony ankylosis of the liip, due either to fracture of thn femur or acetabulum, 
etc., or to tuberculous arthritis of the hip. Careful consideration should bo 
made of the cause of the ankylosis in order to determine, the lK*st plan of treat¬ 
ment. For example, in a case of ankylosis due to fracture, one would prefer to 
do an arthroplasty with a view to securing some motion, whereas in ankylosis 
dne to tuberculosis arthroplasty is likely to relight the process and cause its 
dissemination. In tuberculosis an osteotomy outside the joint would be prefers- 
ill 
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ble, disregarding the ankylosis in the joint but putting the bone in good posi¬ 
tion. 

SUPBATROCHANTERTC OSTEOTOMY.— A. Subcutaneous with Saw 
(Adams’ Operation).— This operation should be done only when the neck of 
the femur iH of normal length, it has the disadvantage of opening the joint. 
Make an incision about */• in. long midway between the top of the great tro¬ 
chanter and the anterior superior spine. Push the knife on purallcl to I’oupnrt's 
ligament until it encounters the neck of the femur. Leave the knife in situ. 
Pass an Aduins’ or Jones’ suw alongside the knife until the teeth of the suw are 
in contuct with the femoral nook. Remove the knife. With the saw divide tho 
bone. While suwing, one is liable to pull Adams’ saw out of the cut in the bone 
and have much difficulty in reintroducing it. The hook or lx:nk on Jones’ saw 
prevents Buch an accident. Heforc obtaining complete rectification it may bo 
necessary to divide the udductor tendons, sartorius, and possibly the rectus. 
Apply sterilo dressings and immobilize the limb iu a position of slight flexion 
and abduction. 

11 . Division ok the Femoral Neck with Chisel Through a Small 
Incision. —Division of tho neck of the femur is suitable in cases of bony anky¬ 
losis whore flexion is the only deformity present. The patient is placed on his 
Bound sido. At u point immediately in front and above the great trochanter 
nuiko a 1 in. vortical incision down to the neck of the femur. Introduce an 
osteotome alongside the knife and remove tho latter. Turn the edge of the 
osteotome transversely to the neck of the femur mid divide it completely. 
Do not, ns in the operation for genu valgum, partly divide and partly frac¬ 
ture tho lame: this might result in dangerous splintering. Apply sterile dress¬ 
ings. Immobilize the limb iu good |sisition, and treat the case as a simple 
fracture. 

TROCHANTERIC! OSTEOTOMY. I’.arton used this method, but it is no longer 
employed. The line of section was through the great trochanter. 

INTERTROCHANTERIC OSTEOTOMY.—( Minnie’s .Moiheh atios ok Sayre’s 
Operation.) —Tho object of this procedure is to obtain a mobile joint. Make a 
V-shaped incision, having tho groat trochanter midway between its anterior and 
posterior limbB, reaching from immediately above to a point about . r > or 6 in. 
below. The open end of tho V incision is directed upward and the distance 
between tho two vertical portions of the V is about 2 \ •_> to !i in. Reflect upward 
tho V-shaped flap, which must consist of skin, subcutaneous tissue, and fascia 
lata (ns Murphy’s arthroplasty). Fuss a Gigli saw around the femur between 
tho 2 trochanters and divide tho bone transversely, or the division mny be made 
with the osteotome. With a gouge and rongeur excavate a liowl-shapcd depres¬ 
sion in tho mass of fused bone (trochanter major, head nml neck of femur and 
ilium), which represents the nnkvlosod hip. Scparntc the fascia Into from the 
reflected V-shnpcd flap, leaving it nttuched by its base. With this flap line tho 
newly made cotyloid cavity. With rongeurs round off the upper end of the 
lower fragment of femur and fit it into the new cotyloid cavity. Close the 
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wound. Apply dressings mid extension. When (ho wound is healed begin 
motion. 

srUTiiorii antkku’ iisTKOTOM Y. The advantages of this over tin* supra- 
or intertrochanteric osteotomy are ^ 1 linn it*, *2 ): 

1. Ease of performance. 

2. llruioteucss from articulation, which is iinjvtrtant in tuberculous dis¬ 
ease. 

3. Section is below the insertion of the psoas muscle, which might enuso 
occurrence of the malposition, if it, could still act on the lower fragment.. 

There is a difference of opinion as to (a) tin* dim-tinu of the osteotomy line 
(transverse or oblique from lie low and without, upward and inward); (h) the 
type of osteotomy which is liost (linear or cuneiform); (e) the level of the 
division (subtrochanteric, intertrochanteric); id) whether the simple linear 
osteotomy should In* performed subperiosteally. that is, after raising up the 
jieriosteum. which requires a broader soft part opening, or whether it may la? 
done without raising up the jH*riosteum. Orthopedists seem to prefer the sub¬ 
periosteal method, but the other procedure appears to give equally good results, 
since the periosteum is preserved. In general only almtil three-quarters of the 
thickness of tin* femur is chiseled, the remainder lining broken. 

A. Tka\ sv Ki.stv I.inkau Srimuion aNT f.itu' Osimitomy ftliuit’s Opera¬ 
tion ).— At a point. 1 fingers' breadth lielow the ti]i of the great triH-hanter over 
the external surface of the femur make a vertical incision down to the botm. 
The incision must Is* of suflioiont. length to permit the easy introduction of an 
osteotome. Introduce a coarse osteotome with its cutting edge parallel to tho 
wound; when the osteotome reaches tin* Isnie turn it so that its cutting edge lie- 
cuiucs transverse to the long axis of the bone. Pass the osteotome forward until 
the anterior aspect, of the femur is recognised, and make it. penetrate into tho 
Isnie. I to this likewise on the ]s*sterior aspect, and penetrate through the, corti¬ 
cal lsme. Pass a liner osteotome along the face of the first, one used and remove 
the latter. The wide groove left by thu passage of the coarser gives precision 
to the use of the finer instrument. Do not completely divide the lsme through. 
The osteotome ought not. to Is* removed from contact with the lsme until tho 
hone section is completed, as its introduction through the small incision in 
thr soft parts is a matter of much difficulty. Ilcmovc the osteotome and cover 
the wound with an aseptic dressing. Complete the rectification of the deformity 
hv breaking tho partially dividrd femur. Apply an imiiiohili/.ing splint in the 
corrected position. Treat as a simple fracture. 

R Om.IQl'K I.INKAU SlIITRCX'll ANTK.UH; OsTKOTOMY ( lloKKA, T KKKIF.lt, 

Hannkoi ix).—M ake a vertienl incision 5 or 0 in. in length along the middle of 
the outer surface of the femur from the top of the trochanter major downward. 
Separate the periosteum from thu lsme over its anterior and external surfaces, 
corresponding with the line of section of the lsme. Divide the lsme with the os¬ 
teotome, liegiiming on the outer surface lielow and proceeding up and in. llof- 
meistcr says that it is important that the incision end on the inner side above 
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the trochanter minor. Dretmann has revised the obliquity, making it run from 
above down and in. The advantage to be gained from the obliquity of section 
is that, when much shortening of the limb is present, extension may cause the 
divided surfaces to glido on each other, and thus give some lengthening, while 
tho fragments still remain in apposition. 

C. (Ju.NKiKOKM SijhtuooiiANTKR ie Ohtkotomv (Yoi.kmann). —Make a 
2-in. vertical incision over tho external surface of the femur, having its middle 
at a point ul>out 4 fingers’ breadth below the tip of the trochanter major. Re¬ 
flect tho periostoum from the bone over an area involving the width of the bone. 
With a chisel excise a wedge of lame, which must bo so placed as to correct tho 
doformity; for oxnmplc, if there is a deforming degree of flexion the base of the 
wedge must be on tho posterior Burfaco of tho bone; to correct adduction the base 
of the wedge must be external. Straighten tho bone and immobilize. 

Osteotomy of lower End of Femur.— fob knock-knee or qenu valgum. 
—Macjswkn’h hu mi acondyj.oi i) OSTkotowy of fkmur is the classical procedure 
for knock-knco or genu valgum. Administer an anesthetic. Do not use an 
olastic constrictor. Place the patient oil his hack and arrange the limb to be 
opornted upon so that it lies with the outer sido of the knee and lower part of 
tho femur resting on a snnd-bag. An assistant fixes the limb by grasping tho 
tibia and nppor part of tho femur. Draw an imaginary line transversely 1 
finger's breadth above tho superior tip of tho external condyle. Draw an imag¬ 
inary vertical line longitudinally VL> in. in front of tho adductor tubercle. Note 
tho point where thoso lines cross. At this point introduce a long-hlndcd scalpel 
or bistoury directly to tho bone and, cutting upward, make a longitudinal in¬ 
cision of such size as to admit tho largest osteotome. Hold the knife in situ. 
Pubs the largest osteotome of Maccwoii’b series alongside the knife, down to the 
bone. Turn tho blade of the osteotome transversely to the bone, ami pass its 
edge over the bone until it reaches the posterior internal border, and make it 
penetrate the bone from lwliind forward and toward the outer side. Tho main¬ 
tenance of this direction both guards agninst division of the posterior wall of 
tho femur and prevents injury to vessels and nerves. After having penetrated 
the bone for some distance, pass a fine osteotomo along the face of tho first one 
used and remove the latter. The wide groove left by the passage of the coarser 
gives great delicacy to tho use of the finer instrument. It is also wise not to 
divide the outermost layer of bono with the osteotome. This is brokon through. 
With one hand the operator grasps the femur just above the osteotomy division 
and with the othor the lower third of the tibia, and by sudden movements en¬ 
deavors to rectify the deformity by breaking or bending the partially divided 
femur. This will often fail on the first attempt, and fnrther chiseling will be 
required. Over-correct the deformity and immobilise. Both limbs are usually 
operated upon at the same sitting. Whitman has performed this osteotomy on 
the outer side, the incision being 1*4 in. above the external condyle. 

If the point of greatest angle is at the upper end of the tibial diaphysis, 
then some authorities prefer an osteotomy at that point. A longitudinal ineuion 
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is made down to the bone on the inner side of the tibia, midway between its 
anterior and posterior borders at the apex of the augle. The cut should be only 
large enough to easily admit the osteotome. Introduce the osteotome and turn 
its cutting edge transversely to the bone. Divide the tibia from witliiu out* 
ward, “commencing from the posterior border and raising the osteotome gradu¬ 
ally up until it emues into contact with the unterior surface of tho lower ]*>rtion 
of the tnltercle. which is by far tho most dense portion” (Mucowcu). Next 
divide the douse bone on the outer side of thu tibia from beforu backward. Com¬ 
plete the fracture by uuinual force. It is necessary to divide the fibula. Mor¬ 
ton removes a wedge from the tibia, sufficient bone being excised to correct tho 
deformity. Only when the tihinl curvature is much greater than the femoral 
does the former require division. This is rate. 

FOR now LK08 OR OENU VARUM. The niuxiniuiii curve is usually near 
the knee and is the result of external bowing of the femur and of tho log bones. 
Before the age of 4 or 5 years mild deformities may bo corrected by mechanical 
appliances; after that age o|>eratioii affords the only prospect of euro. 

Linear Osteotomy. —Note which bone or 1 tones are most seriously affected. 
Usually in typical genu varum lsttli the femur mid tibia arc badly curved. Note 
which part of the individual lsme is most, bent; it U this part which must bo 
divided. The object to 1« accomplished is to correct the deformity. If division 
of one bone is insufficient, then divide tho other as well; if this lie iiiHiilKciniit, 
repeat the operation at whatever places it may bo demanded. Maccwcn lias 
performed 10 osteotomies on the sumo patient ut tho same sitting and obtained 
u good result. 

If osteotomy of the middle, third of the femnr la; indicated, make a vertical 
incision through the soft parts down to tho bone on the outer or aulcroexternal 
side, ami proceed as in supracoiidyloid osteotomy, in this case cutting the In mo 
from without inward. If the tibia las most affected, incise vertically down to 
the bone the soft parts over the inner surfnee of the lame ut the point of greatest 
curvature. Introduce the osteotome and then turn it transversely to the bono 
and divide the cortical bone of the inner and outer sides of the tibia, and espe¬ 
cially that of the anterior margin. Be careful not to injure tho anterior tibial 
vessels and nerves which lie close to the outer surface of the bone. Fracture the 
posterior layer of the cortical bono by manual force. Forcibly fracture or bond 
the fibula. If this is impossible, palpate tho fibula and make a small incision 
down to it through the soft structures of tho outer side of tho leg. Introduce a 
very narrow osteotome and divido the bone. If the femur and tibia are both 
markedly curved, operate on both at the same sitting. 

Cuneiform osteotomy is particularly suitable in cases of anterior curva¬ 
ture of the tibia. 

Oblique osteotomy (Ollier) is suitable in some cases of anterior curvature 
of the tibia where there is much shortening, as extension applied to the limb per¬ 
mits of its elongation. To attain this elongation it may be ne cessary to lengthen 
the tendo Achillis. 
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FOR GENU RECURVATUM. —Tho knee is ill a position of hyperextension 
(dorsal flexion). Further extension (dorsal flexion) is possible, but only adds 
to the deformity and disability. Excise a rhnrnboid-shaped piece of bone with 
base posterior from the femur, the lower limit of the rhomboid being in. 
above the epiphyseal line. Remove so much Isme that when the divided ends 
of lsme aro put in apjHmitioii the whole limb is straight, while the knee joint is 
in its position of greatest hyperextensiou. Shortening of the flexor tendons of 
tho knee may tie nccessurv. 

FOR BONY ANKYL08I8 OK THE KNEE. —When tubemilosiH is the cause 
of tho lxiny ankylosis it is wise to o|>crnte us fur us possible from the joint lest 
oncupsuluted infected agents lie let loose. Operation is indicated when malpo¬ 
sition interferes seriously with walking or stundiug. Contracture of the ham¬ 
string inusclos may interfere with correction, in which case tenotomy or tendon 
lengthening is iudicutud. 

1. Lin kak Osteotomy or tiik Femur, —On cither the inner or outer side 
of the rectus tendon, on u level with a line drawn transversely, a finger's breadth 
above tho upjier portion of the external condyle, inukc u longitudinal wound 
sufficient to udinit a .Muco wen’s osteotome. Proceed exactly as in supracondy- 
loid osteotomy. 

2. Linear Osteotomy ok Both Femur and Tihia. —When section of the 
femur alone is insufficient, to it may be udded u lineur osteotomy of the tibia 
immediately below the anterior tulicrelc. Instead of making a linear osteotomy 
of the tibia, Wondorff excises a wedge of bone (with its periosteum ) with its 
base uutorior. This not only helps in correcting the deformity, hut provides a 
fragment of bone which he inserts into the cleft left in the femur, after it has 
been divided and straightened. 


EXCISION OF THE DIAPHY8IB OF THE HUMERUS 

The incision is vertical along the lateral biceps furrow. The biceps and 
coracobrnchialis are retracted inward and tho trieeps outward. In this way 
the middle two fourths of the humerus can be exposed without danger of in¬ 
juring important structures, particularly tho musculospirnl nerve. The perios¬ 
teum is incised and reflected, following which the operation is done entirely 
subporiosteally. In case one wishes to operate on the upper fourth of tho 
diaphysis, tho incision should run somewhat obliquely upward, following the 
median edge of the doltoid. The deltoid is then retracted upwnrd and out¬ 
ward and the cephalic vein either doubly ligated and divided or retracted in¬ 
ward. It iB usually not necessary to carry the incision upward above the middle 
of the deltoid. In the lower fourth the incision runs in the space between the 
brnchialis anticus on the inner side (retracted inward) and on the outer tho 
supinator lougus (retracted outward), while the musculospiral nerve is retracted 
externally and backward. In the lower fourth the end branch of the musculo¬ 
cutaneous nerve is observed, running between the bracbialis anticus and biceps, 
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where it breaks through the fascia just above the lateral cpieondylc, at which 
point it becomes a cutaneous none. In some cast's, particularly after compli¬ 
cated fractures with excessive callus formation, the relations may bo difficult to 
make out. In such cases the advice of Olliers should lie followed, which is to 
dissect out the musciilospiral nerve, as the lirst. proceeding, so that it. shall not 
later l>c unwittingly injured. 

The attack of the humerus from behind should U' avoided, siuce damage to 
the niusculospiral nerve is more than likely to follow, ns it gives brunches to 
all three divisions of the triceps. 


EXCISION or THE DXAPHYSIS OF THE ULNA 

This is comparatively simple since the ulnar jiosterior lmrder from the ole¬ 
cranon to the styloid process is not covered by muscles and is therefore easy to 
palpate and to lay hare. The incision along the posterior bonier is at. the same 
time the boundary line between the dorsal and ventral fascial leaves. After 
subperiosteal, blunt raising up from the bone of the anconeus, on the dorsal 
sitle of the extensor carpi uluaris, and the tlexor profundus digitorum with thn 
tlexor carpi uluaris on the volar side, almost the entire circumference of the ulnu 
is free, which will allow any of the procedures already mentioned to In! per¬ 
formed. 

EXCISION OF THE DXAFHYBIB OF THE RADIUS 

The upper end of the radius alone is best, exposed by Kucher's lateral in¬ 
cision for resection of the elbow joint (which sec;). 

For the exposure of the entire diaphysis the forearm is placed in an obtuse- 
nngled llexiou in the mid-]Misitiou lietwcen promt!ion and supination. The in¬ 
cision is made along the outer surface of the radius on its Imck side, from thu 
palpable head of the radius almost, to the. styloid process. The skin edge.s are 
retractci 1 to each side. The fascia is split between the broad tendinous origin 
of the extensor carpi radialis brevier on the anterior side and the extensor com¬ 
munis digitorum on the posterior side. In the up|ier part of the incision ap]>ear 
the obliquely running iils'rs of the supinator brevis covering the radium This 
muscle is sharply divided upon the lsmc, beginning below ami proceeding up¬ 
ward. At the finish of the ojieration the divided ends are again united. The 
muscle at its upper part must he divided with great care, since the posterior 
interosseous nerve runs obliquely through the muscle. Alsiut in the, middle of 
the radius the broad insertion of the pronator radii trres is met with, and this 
should be separated snhperiosteally from the lxme. Below the middle the ex¬ 
tensor ossis metaearpi pollieis and the extensor priirii intemodii pollicis are 
drawn posteriorly, while in the lower third the superficial branch of tho radial, 
running obliquely posteriorly over the last-mentioned muscle, is avoided. In 
the lowermost angle the tendon of the extensor earpi radialis brevior runs pos¬ 
teriorly. 
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Kocher gives another method of exposure which assures perhaps the least 
danger of damage to important structures. The incision is made along the 
anterior surface and runs along the ulnar edge of the supinator longus and 
corresponds with that for the extensive exposure of the radial artery. The 
artery is retracted toward tho ulnar Bide, while the radial nerve is drawn toward 
the radial Bide, thus avoiding injury to them. In the distal third the insertion 
of the pronator quadratus should bo divided temporarily, transversely to its 
fibers; in tho middle tho pronator tores; and in tho upper the supinator brevis. 

If tho question is the infrequent one of total extirpation of the radius, tho 
middle of tho shaft should bo sawn through and the 2 halves should be separately 
exartioulatcd. Extensive regeneration of bone will take place if tho excision be 
dono subperiostoally, ns after diaphyseal tuberculosis or acute osteomyelitis. 


EXCISION OF THE FBMUB 

Ono can expose the femur without injuring important structures only from 
tho lateral side, preferably tho outer side. One proceeds by separating tho vas¬ 
tus muscle, which arises from the wholo length of the linen nspora, from the 
biceps muscle. The leg is slightly flexed. Tho incision extends from the mid¬ 
dle of tho trochanter to the external condyle, so that it lies just behind tho 
lateral edge of the vastus. Tho iliotibial band is divided and the posterior edge 
of the vastiiB is identified, and then separated from the biceps, exposing tho 
linea aspora. In ordor to reach the trochanter from the linen aspern it is neces¬ 
sary to separate the glutouB maxiinus muscle Bubpcriostcally from the outer 
border of tho linea aBpera and to retract it forward. 

EXPOSURE OF TUB POPLITEAL SPACE 

This can bo accomplished eitlior from the inner or the outer side, depending 
on. the indications, e. g., tho presence of fistuto or of abscesses. 

A From the Inner Bide.—The limb is held in strong outward rotation and 
in right-angled flexion at the knee. The skin incision is made in the long axis 
behind the posterior edge of the adductor magnus tendon. After splitting the 
fascia lata, one proceeds between tho median intermuscular septum and the 
semimembranosus tendon down to tho bone, retracting the muscles apart with 
blunt retractors. The entire vessel and nerve bundle is raised up Bubperiosteally 
in toto from the bony popliteal plane and held to one Bide by large blunt re¬ 
tractors. 

B, From the Outer Bide.—The limb is held in adduction, inward rotation 
and slight flexion at the knee. The skin incision is made between the vastus 
externuB and bicep muscles. The vastus extemus arises from the whole ex¬ 
ternal lip of the linea aspera, and one arrives at the femur with least damage 
along its back surface. The bleeps and vessels are retracted posteriorly. 
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Bsraonoir or thb nm 

A. Resection of the Tibial Head. —Tho excision of (ho entire tibial head ia 
exclusively minimi for sarcoma. As a result of this operation a defect 10 to IS 
cm. long results in the bone, which comprises practically all the lower part of 
the knee joint. This defect must he filled in in some way. In order to avoid 
having the scar come over the subsequent implant tho incision should lio over 
the tibula side, as in Kochcr's incision for resection of tho knee joint The 
incision begins ;J fingers' breadth iiImivc the npi>er edge of tho patella, proceed* 
vertically downward. 2 fingers' breadth from the lateral edgo of the outer aido 
of the patella, to a point I! lingers' breadth below tho lowest extent of the tumor, 
where it curves forward over the anterior edge of the tibia. Tho fnsuin is split 
in the same plane and laterally from the quadriceps tendon the knee joint is 
opened. The extensor apparatus is drawn toward the inner side, and the liga- 
mention patella 1 is divided at the tulierosity of the tibia, or, if the ease allows — 
e. g., cyst, in the tibial head tin* tulierosity of the tibia is eircuuiserilicd with 
a knife and then chiseled out of the lsme. The crncinl ligaments am divided 
and the tibial head on all sides is isolated by dividing the mnseiilnr attachments. 
The tibia is divided with the (ligli saw liencnth the lowermost sarenina Ikiiiii* 
dary, which has been previously determined by the X*ray. Tho chisel had boat 
not lie used since splintering may Is* caused with extension of tumor tissue into 
the wound. Proceeding from within outward all remaining soft, part connec¬ 
tions arc divided and finally the ligament joining the tibia with the fibula. Tho 
bleeding nt this stage is usually severe. After extirpation of the head, all bleed¬ 
ing is controlled. 

As for the tilling in of the defeet thus arising thrro measures are con¬ 
sidered: 1. The wedging of the jaunted fibula into the femur at the intereondy- 
loid notch. To do this the fibula end is chiseled so that it becomes jaunted and 
about a 2 cm. round, deep hole is made in the intemmdyloid notch to lit tho 
fibula, which is driven into the hole. 2. The transjdantution of the intHCt fibula 
head into the intercondvlnid notch. This will hypertrophy functionally and 
the procedure has the advantage of eventually giving motion at tho new femur-" 
fibula joint. Tho intact fibula head must be firmly placed in a smooth cavity 
of the femur, and the ligamentum patella*, must be fastened to the fibula. 
Periosteal fixation is not certain enough. The surest way is to drill the fibula 
and to fasten with chromic gut suturea the ligamentum patella: through the 
drill holes. 

3. A better method to fill the defect than the previously described pro¬ 
cedures is to implant the upper portion of the fibula with periosteum taken 
from the other leg. The section to be transplanted should be longer dun the 
defect itself and should he driven into the medullary cavity of the lower tibial 
stump. The weight of the body should not be allowed on the transplant until 
eight months to a year have elapsed. 
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PARTIAL OB TOTAL BESECTION OF THE TIBIA 

For tlio resection of tlic diaphysis of tlio tibia a similar incision is used as 
for necrotomy. These resections arc usually for sarcoma, whoso extent is 
previously ascertained by rdutgenogrums. One should always be sure to isolate 
the tibia through healthy tissues. The incision is liegun in the neighborhood of 
tho tuberosity of the tibia, higher or lower as the case may be, and swings in a 
broad curve 2 fingers’ breadth internally from the anterior edge of the tibia 
downward to a point lieneath the future division of the tibia. The soft parts 
are dissected up, exposing the tibia. The fascia and the muscles nro divided 
by a knife in healthy tissue. The periosteum is removed with the bone, if the 
resection Iks for sarcoma. Tho division of the. lame should he done with a Gigli 
saw, and not with a chisel, for fear of splintering the lame with consequent 
scattering of sarcomatous material into the wound. An Ksmurch tourniquet 
hud Ixist. not. he used liecauso the subsequent, oozing may endanger the life of tho 
transplant. 

The various endeavors made to fill in the defect, are interesting. In partial 
diaphyseal tibial defects tho only procedure which seems worthy of imitation 
is the implantation into the medullary cavities of the remaining stumps of a 
section taken from the opposite healthy fibula, together with its periosteum. 
The fibula is preferred because its loss occasions no disturbance in function, 
or a bone section may be removed with periosteum from the opposite healthy 
tibia. Bittner filled in a defect of tins lower tibial diaphysis by a bony bridge 
comprising almost half of the upper part of the tibia. The tibia was drilled just 
below tho tuberosity transversely through its middle and the anterior half was 
separated transversely bv a Gigli saw. The anterior half was then separated 
vertically downward hv a Gigli saw. The tibial bridge? was then so transplanted 
into tho defect, that the upper broad end came to lie below upon the epiphysis, 
whero it was fastened with interrupted silk sutures. The upper end was then 
fastened to the raw cud of the tibia by the same sutures. Tlicro resulted good 
consolidation and good function. At first the growth of the tibia seemed to be 
inhibited, later it appeared to be increased. 

If tho entire diaphysis should have to bo removed for osteomyelitic necrosis, 
the periosteum should lx? preserved ami enough of a shell of bone to be left upon 
it to presorve its continuity and to prevent deformity since a human transplan¬ 
tation in presence of infection is out of the question. 

BESBOTIOH OF THE FIBULA 

The least damaging access to the fibula in its entire extent lies behind the 
, peroneal muscles. Above the external popliteal nerve crosses the fibula head in 
a spiral fashion. This nerve is first dissected free and drawn forward. The 
entire diaphysis of the fibula is then accessible after the peroneal muscles are 
drawn forwurd. The manner of exposing the fibula in front of the peroneal 
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muscles is to be avoided, since licre the unterior tihial nerve runs iti its entire 
length directly in front «>f the tihuhi. so that subset picutly the nerve is liable to 
become involved in the sear tissue. Kcsoctions of the tihuln do not injure the 
functions of the limit in the slightest. It is. therefore. fni|iicntly Used for free 
|M‘rinatcitI Iniiio traus|iluiitatious. The lower tilmla end must lie preserved, how¬ 
ever, since the nuutise of the ankle joint and with it the position of the uMntg 
ulus and os ealeis de|icnds ii] n in it. 


THE EXTIRPATION OF SINQLE TARSAL BONES 

Extirpation of the Astragalus. In this operation, one must rcincinlier that 
the astragalus is anchored in a close ligamentous union with the ncighlmring 
lioucs. The incision is made from the front of tin* external malleolus parallel 
and external to the peroneus tertins muscle over the ankle joint. This is 
opened ami llic joint capsule is dissected away externally and internally. Tho 
ligaments on the outer side are divided and then those on the inner side, this 
latter being assisted by strong adduction and pninn out of the astragalus. 

The extirpation of the astragalus is indicated in isolated tuberculosis, in 
severe frnetures ami dislocations, and in club foot. 

Extirpation of the Calcaneus. Of the usual incisions for the exposure of 
the calcaneus, the simplest is that of Lamlcrcr, who makes a median incision 
over the Achilles tendon and into the sole. The calcaneus is thereby well ex¬ 
posed, the only objection lieitig that the scar lies in part, on the plantar surface, 
which, according to l.auderer, does not, prejudice walking, but is avoided by 
many surgeons. Another incision is a posterior, horizontal arched incision, 
which divides the Achilles tendon at its insertion and which rcndii*' forward to 
the front, huuudarv of the calcaneus. Kocher makes an external curved incision 
and adds to this a vertical incision along the internal side of the Achilles len- 
don. The further procedures are alike in all the incisions. The flaps are dis¬ 
sected up from the bone, the Achilles tendon divided at its insertion, the ]s>s- 
terior part of the ankle joint opened, the outer side bared after raising up 
the peroneal tendons, and the strong interosseous ligament divided. After cut¬ 
ting the external caloHiicocul«iid ligament, the calcuiicoculMiid joint forward is 
opened, the flexor tendons are drawn upwurd on the posterior internal side and 
the remaining attachments on the internal side are divided. During these en 
tire procedures the calcaneus is drawn from side to side bv a lion toothed Imjiik 
forceps. 

Extirpation of the Scaphoid. —The scaphoid Ismo is exposed through an in¬ 
cision parallel to the tendon of the extensor loiigns hallueis. '1 lie perios¬ 
teum is divided and separated all around, and the capsule attachments 
with the three cuneiform lsmes and the uslruualoscuphoid articulation are 
8ubcupsiilarly divided. The extirpation follows subpcriosteully and sub- 
capsulurly. It is indicated in isolated Is me foci in the scaphoid and in club 
foot. 



484 


DISEASES OE THE JOINTS AND BONES 


KBSBOHOKS or THE CLAVICLE 

But few bones can be exposed as easily as the clavicle, since throughout 
almost its whole extent it is covered only by skin. The exposure of the healthy 
bone occurs only as a preliminary act in the course of other operations and can 
be made transversely, i. e. in the direction of the clavicle, or, in a circnm- • 
scribed exposure, it can be made vertically with lateral retraction of the soft 
parts. The technic is similar to the subperiosteal rib resection. If the ques¬ 
tion is of exposure of the bone in diffuse fractures, pseudarthroses, tuberculosis, 
or osteomyelitic necrosis, then the technic is scarcely any more difficult, par¬ 
ticularly if one can work subperiosteally. These procedures are to be considered ' 
“typical,” and with those the transverse or oblique temporary osteotomy and 
the division in continuity, whether they be undertaken for the purpose of ex¬ 
posing tho structures lying back of the clavicle as a preliminary step in other 
shoulder operations, or whether tho diseased bone itself is to bo removed. Con¬ 
siderable difficulty is often mot with in extirpating the clavicle for new growths 
in case these have reached a considerable size. 

The following are some of tho procedures: 

1. Temporary Osteotomy of the Clavicle.—This procedure is valuable for 
extensive exposure of the retroclavicular vessels and nerves. The best incisiou 
is a vertical one which begins above the middlo of tho clavicle and proceeds 
perpendicularly or somewhat obliquely laterally over the clavicle and pectoralis 
major muscle. This muscle may then bo divided as much as is necessary trans¬ 
versely to its fibers. The wound edges uro retracted to each side and the perios¬ 
teum is circularly divided uud separated for 1 cm. A blunt, llut instrument, 
such as an elevator or Kochcr’s goiter sound, is iuserted behind the bone from 
below upward, and a Qigli saw is pussed behind the hone, which is divided 
obliquely from above internally downward and outward. This works against 
the pull of the sternomastoid. Blunt books are passed beneath tho ends of the 
Bawn surfaces and these ure drawn upward and thus apart. This separation 
oqmm most extensively when the ligaments fixing the clavicle are divided, i. e. 
ligamentum costoclavicular, ligamentmn coracoclavicular, and finally the sub- 
olavius muscle with its fascial capsule. Simple wire or silk suture, after finish¬ 
ing tlie operation, suffices for consolidation. 

2. Aeseotfon in continuity of the elaviolo is best done by an incision in 
the soft parts parallel to the long axis of the bone. Where suitable, tho perios¬ 
teum is split in like direction on the front surface and the bone is removed 
oubperiosteally as in resection of the ribs. Callous masses lying behind furnish 
occasional difficulties, particularly in the vicinity of the great vessels and of 
the plexus. 

8. Total raooetion of tho elaviolo is performed by a long incision in the 
long axis of the claviole, which divides skin, platysma and supraclavicular 
-Bcnsory nerves. Suspicious skin, overlying tumors attached to the skin, will 
require oiroumacribing and excision, which may necessitate the subsequent 
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formation of one or several flaps. In tuberculosis and in osteomyelitis, in the 
fistulous stage, the ends of the clavicle can often l» retained, but the rule should 
always be followed that in all cases of malignant growths, the total resection of 
the entire bone, together with its periosteum, should bo undertaken. The sepa¬ 
ration and freeing of the lame will begin most easily at the joint whoso clavicu¬ 
lar part is least diseased. If one lias a choice, according to the viowa of moat 
authors, the separation had liettcr begin in the aeromioelavienlnr joint.. This is 
opened at once by a strong acnl|tcl. which ltelow is turned toward tho sternum 
and with the knife held close to the lame, the cornco-acmminl, coraeoclavieular, 
as well ns the jmsterior ligaments of the joint are divided. Tho clavicle, which 
has now become more mobile, is progressively held up and then Boparntcd. 
Above the trapezius, below the deltoid and subclavian, clavicular portion of 
pectornlis major, altovc medinuly the clavicular insertion of the atornoiuastoid 
are all divided. The final act consists in the separation in tho sternoclavicular 
joint, which requires the division of the powerful costoclavicular ligament and 
the capsule strengthening the sternoclavicular anterior ligament. Tho filial 
separation is made easier by turning motions of the clavicle. Proper earn is to 
be taken of the very friable veins lying immediately ltchiud the joint. Par¬ 
ticularly difficult an* the relations, if the sternal end of tho clavicle is involve*! 
in the tumor. In such a case it may be wise to remove a piece of the manubrium 
of the sternum. After the n'liioval of the. clavicle, there follows, whenever pos¬ 
sible, the suturing of the muscles (trapezius to deltoid, sternoinastoid to poo- 
tombs). After allowance is made for drainage, usually in 2 places, tho skin 
is closed. 

Tho loss of the clavicle, even with its periosteum, causes no severe disturb¬ 
ance in function. 

4. Segmental resection of the clavicle for osteoplastic. pur|H>Hcs. not only 
in the sense of free nutoplasty, hut also in the formation of skin-pnriostcal- 
bony flaps has often been performed, particularly for making up u loss of the 
lower jaw. The technic of this procedure is very simple. It should be remem¬ 
bered that the clavicle is brittle, lienee the chisel is unsafe. A Gigli snw should 
be used. Another disadvantage is the loose connection of the periosteum with 
the akin. 

OPERATIONS ON THB BOAPtJXA 

The following are the more or less typical procedures on the scapula: 

Exposure of the Scapula.—Exposure of the bone is necessary in complicated 
fractures, osteomyelitis, necrotomy, and partial resections (with chisel), also ex¬ 
posure of an edge for muscle or callus removal. For tho exposure and re¬ 
section of the spine of the scapula and the neighboring part of the body, the 
normal incision is one over tho palpable free edge of the crest of the spine, to 
which can he added, if necessary, a second incision along the median edge of 
the bone. The patient should lie upon the healthy side. The incision directly 
exposes the crest According to the position of the disease, the spine can he 
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freely exposed, after separation with the elevator of the insertions of the tra¬ 
pezius alsivc ami of the deltoid liclnw, hv blunt separation of the snpraspinatus 
above anil the infraspinatus lxdnw. If one is compelled to separate further 
toward the neck of the scapula, care should lie taken not to injure the trans¬ 
verse scapular artery ami the suprascapular nerve, running in front of the in¬ 
ferior transverse scapular ligament. The nerve can lie exposed to sight laterally 
from the external free edge of the spine in the depths between the supra- and 
infraspiuntus muscles. For the exposure and resection of the lowermost por¬ 
tion of the scapular body, according to the situation und extent of the disease, 
a smaller or greater incision is required, preferably running along the median, 
vertebral edge of the Ihiiio. The uponcurosis and lowermost fillers of the tra¬ 
pezius are then separated. One then cither bluntly separates the fibers of the 
infraspinatus or proceeds between this muscle and the teres nnvjor, or, in case 
nioro extensive exposure is necessary, sharply divides the origin of the infra¬ 
spinatus from the median edge. The muscle is then bluntly separated and 
laterally retracted. The suprascnpulur nerve, which supplies the muscle, is thus 
most surely avoided. 

Subtotal and Total Selection of the Scapula. —Malignant new growths fur¬ 
nish practically the single indication for this infrequent operation. One speaks 
of subtotal resection when either the processes or the joint surface or all 3 struc¬ 
tures are not removed. This is possible in certain instances, in which case it is 
of grout advantage for the function of the arm. The technic of both pro¬ 
cedures in the main is alike and therefore they will be described together. Large 
incisions are indispensable. The patient lies on the healthy side. The first in¬ 
cision runs along the vertebral edge of the scapula from the upper to the lower 
angle, and to this is added a transverse incision from the acromion to the first 
incision. The skin is reflected in the form of two triangles, so that the fascia 
overlying the scapula is everywhere exposed. From the upper lip of the spine 
of the scapula the insertion of the trapezius is sharply divided, and above the 
aponeurotic part of the same muscle is separated from the vertebral edge and 
reflected internally. Next the origin of the deltoid is separated from the acro¬ 
mion and the spine. The upper intcrnnl edge of the scapula is lifted up from 
tho thorax, which puts the muscles on the stretch, thus rendering the separation 
of the rhomboids and the scalenus auticus from the internal border easy. As 
soon as tho separation of the muscles around the lower angle is completed, which 
is facilitated by the arm being brought over the chest, the scapula becomes 
mobile and is brought into a sagittal position, which renders further separation 
easier. There follows then progressively the separation of the muscles inserted 
into tho upper edge: the levator scapulir and the omohyoid. The scapula is now 
better able to be elevated from the chest but still is attached to the clavicle by 
ligaments ami to the humerus by the scapulohumeral muscles. The muscles to 
lie next separated are those which surround the shoulder joint. The involve¬ 
ment of the joint surface in the new growth is next determined. If the glenoid 
and tho closed joint can be retained, then the latissimus, teres major and minor 
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need not be sacrificed, but should later he fixed to the thorax. The supra- 
spinatus and infraspinutus ure practically always sacrificed, and arc divided 
as they become tendinous. The circumflex nerve met with on the lower edge of 
the teres minor uud supplying the deltoid, is avoided. Finally the bread sub- 
scapular tendon is divided on the trout median side. In the subtotal resection 
the acromion, the coracoid process and the glenoid process art! divided with the 
chisel. Easier is the total resection, for which purpose at lirst the shoulder 
joint capsule is opened al»>ve and Isdiiud, followed by division of the long biceps 
tendon and the tendon of the outer rotators. Then the suhscapular tendon is 
divided from above with the arm outwurdly rotated. The separation of the 
coracoid process, on uecouut of its strong ligamentous attachments, is dillictilt. 
Therefore, its retention, or at least the retention of its end, is advisable lxvuuso 
at the finish of the o]>crution, by fixation of the process to the thorax, a U'tter 
support is atTordcd to the three muscles attached to it., Dangerous hemorrhage 
euu be uvoided by a progressive division of the muscles. with immediate grasp¬ 
ing of the numerous muscle arteries. It is usually necessary, for the sake of 
thoroughness, to remove the muscles lying upon the front, and hack of the 
scapula. 

BONE QBAFTINQ OB TBANBPIANTATION 

Bone transplantation has become a well recognized and successful surgical 
procedure. Perhaps no one subject in surgery has created a greater discussion 
than the function of the periosteum in Ismc transplants and what it accom¬ 
plishes. To understand tin* subject it will Is* necessary to (jive the three differ¬ 
ing views of leading authorities as to the life of grafts. 

1. 'Phc* universally a.pled view in (icrmany is that, of Axhauscu, who 

maintains that the hone in a graft always dies, is ahsorls*d and is reformed from 
the |H*riosteum, which alone remains living in transplants. 

2. The second view is that of Macewen, of (ilasgnw. who says that the ismo 
in a graft is reproduced from the proliferation of oxtcnhlnats, derived from the 
osteoblasts within the bom* of the graft, itsedf, and its regeneration lakes place 
independently of the periosteum, whose only function is that, of a limiting mem¬ 
brane, which prevents the spread of the osteoblasts into the surrounding tissues. 

3. The third view is that, of Murphy, who says that the graft is not os- 
teogcnetic but simply ostcoconductivc. Provided it l>o in contact at out; or both 
extremities with other living hone, the graft acts simply ns a scaffolding for the 
growth of the capillaries with their osteogcnctie cells us they advance from the 
living, contacting extremities into the graft. The periosteum takes no part in 
the actual reproduction of new lxtne. To analyze Dr. Murphy’s transplanta¬ 
tions a little further, I may say that. T have gone through all of his reported 
transplantations with the object of finding out just what was done with tho 
periosteum in each procedure. In a number of cases this was not stated. Tn 
all such instances I have ascertained from him in writing exactly what waa done 
with the periosteum. In not a single instance did he omit to transplant grafts 
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with more or leas of their covering periosteum. From a practical standpoint I 
judge that he does not know just what would have happened had he transplanted 
grafts without their periosteum, so that his conclusions as to the function of the 
periosteum aro conjectural only. 


We know that practicully every graft made with its periosteum will permanently 
live, if asepsis be attained. Wlmt will happen to grafts made without tlieir perios- 



Flo. 30.— Transplantation or Section or Rib into Abdomen. A section of a rib, B, was subperioe- 
teolly resected. This was split into longitudinal stripe and transplanted into abdomen. Result: new 
bone B has entirely filled iu the defect in the rib because the periosteum was left. The strips A into 
the abdomen have remained olive, have grown together and have increased in rise. 


teunif Following the publication of Mncewcn’s monograph. “The Growth of Bone,” 
in which no ostcogeuetic power is attributed to the periosteum, I made 4 human trans¬ 
plantations without periosteum and in every case the gTaft was ultimately absorbed. 
That led me to perform a large number of animal experiments, which have been pub¬ 
lished in full (0). Every graft made with periosteum lived. Of 25 grafts made with¬ 
out periosteum hut 48 per cent, lived. That led me to conclude that tho blood supply 
of tho graft wna the all-important factor. Since we have no way of knowing in which 
cases the blood supply will be sufficient if grafts be without their periosteum, the con¬ 
clusion seems irresistible that grafts should always be made with periosteum upon 
them. This will assure subsequent life to practically every graft so made if asepsis 
be obtained. The conclusions that I formulated with a proof of each are as follows: 
They form a fairly complete act of rules for making transplantations: 
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1. If a section of the whole diameter of a bone bo removed, then the bone 
will regenerate between the ends of the fragments, if the whole, or a part of 
the periosteum, bridging the defect, bo preserved. 

Proof: Experiment 3 (Fig. 3d). This animal wns killed 8 months after 
subporiostcnl resection of a section of a rib (B). This rib without periosteum 
was then split into longitudinal strips (A) and these wen' transplanted into thn 
nl>dumcn. I Jesuit: The defect in the rib, from which the ]toriostcuui was not 
remove* 1 (11) has become entirely tilled in with new lame. The strips (A) 
transplanted into the abdomen have remained intact, have grown together, and 
have increased in sire. A 
photomicrograph of a section 
of this nlxlnminal trans¬ 
planted Umc shows ltouc per¬ 
fectly alive, not undergoing 
absorption, ami containing 
well-preserved and norinul 
marrow. I attribute the liv¬ 
ing of those transplants to 
the fact that the-splitting of 
tho original rib ullowcd snf- 
tieient blood to get to the 
lame cells. 

This is a refutation of 
I)r. Murphy's conclusion, in 
which lie says that lame, with 
or without its periosteum, 
when transplanted into the 
soft parts and not in contact 
with living bone, always be¬ 
comes absorbed. This was one of the cases in which the graft transplanted 
without periosteum did not liecomc absorbed. I have a number of such experi¬ 
ments. 

2. If a section of the whole diameter of a bone be removed, there will take 
place very little subsequent filling in of this defect by new bone, if the entire 
periosteum has been removed from between the ends of tho fragments. To 
havo such a defect fill in, it is necessary that then; shall lie either some portion of 
periosteum left or a thin layer of bone, bridging the defect. 

Proof: Experiment 2 (Figure 37). This picture was taken 0 months after 
resecting the whole diamctei of a rib (B) togcthci with its periosteum. The de¬ 
fect has not at all closed in, due to the lack of periosteum. The periosteum was 
stripped bluntly from the bone section and this strip of periosteum was trans¬ 
planted into the abdominal wall (A). Besult after 7 months: A transverse 
section was cut through this periosteum (A) which was felt to be bone. A 
microphotograph of this section gives a picture of normal, healthy, living bone 
at a 



Km. 37.—Humrnon or Witoi.r. IIianictkii or a Rib (II), 
tookthkh with Ith IVhumtki'm. Tin 1 i*-rva>toum waa 
alrippotl from tho lamo Noolion and lliii- .1 rip wax trana- 
plantod into tho nlKlomiiinl wall A. Ih-xtill Tim drfnel 
in the rib H had not ut all fillod in lavauxo lxilli tlio porioa* 
tcnni and hone won* mniivnl. Tho |a-ri«xloiiiii A lino grown 
lame, proved by tho inirnaa-opo. 
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surrounded by a closely investing connective tissue capsule. There are no osteo¬ 
clasts present nor any round cells suggestive of either a destructive or an inflam¬ 
matory process. This result shows that transplanted periosteum may produce 
living bone, contrary to Macewcn’s and Murphy’s teachings. 

0 3 ■ Provided that a graft he living and taken from the same patient, who is 

to be grafted, its future life depends on an 
efficient blood supply, irrespective of either 
the periosteum, or whether the graft is in 
contact with living bone or not. This con¬ 
clusion I desire to emphasize most emphat¬ 
ically. I he blood supply is always uncer¬ 
tain and unknown in any individual case. 
The blood supply seems to l>e favorably influ¬ 
enced by the periosteum, since 100 per cent, 
are successful with it and but 48 per cent, 
without it. Hence the teaching is clear to 
always transplant grafts with periosteum. 

4. If minute fragments of a living 
grnft be transplanted, thm the periosteum 
may more roadily be disregarded because the 
osteoblasts in the fragments may not die be¬ 
cause of an easier access of blood to them, 
and the pieces of hone may grow and coalesce 
and not become absorbed. Mv statistics 
show that SO per cent, of such procedures 
will Ik? successful. 

1‘roof: Experiment 9 (Figure 38). 
This animal was killed S months after 1 in. 
of the rudius was removed, together with 
its periosteum. The periosteum was then 
scraped off the fragment, which was split 
into as small pieces as possible with the 
rongeur. These small fragments were re- 
,. t» i m, placed (A), filling in the defect in the 

radius. Result: The small fragments have all remained nlive, have coalesced 
into one piece, which luis become united to tlic ends of the radius frag¬ 
ments. This experiment illustrates the influence of a good blood supply upon 

grafts, even though without periosteum. Sec also Macewen’s case (p 184 of 
his book). 

6. If a large pioce of living bone be transplanted, then it is much safer to 
leave the periosteum attached to the graft, in order to be sure of its future re¬ 
formation, since otherwise osteoblasts in the bone of the graft will probablv 
die because cut off from a sufficient blood supply. The periosteum survive 
because of its adequato blood supply from the surrounding tissues, its inner 



Flo. 38.—Oku and a Half Inch km or 

RaDIUH HlMOVKD WITH PKKIOHTKtm. 
Thii) was stripped off the lwnc unction 
which wo* split into am Hnmll frag¬ 
ments as possible. Those small frag- 
mouts worn replaced in the defect. 
Result: these sinull fragments have 
remained living, mid have eoulosced 
into one piece. A, which has united at 
both ends with the ends of the radius 
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surface forms osteoblasts, iVhieh themselves proceed to re-form tlio bone of tho 
graft, iu the event that the osteoblasts within tho transplant itself have died 
from a deficient blood supply. My statistics show that -II per cent, of pro¬ 
cedures are successful iu which large grafts with¬ 
out periosteum are transplanted. 

Proof: Experiment 2:i. Dog 12:1 (Fig. ;tjl). 

Operation. A section (C) from the right tihuln. 
intact, without ]H*riostcum was transplanted into 
left fibula defect (H) iu contact with old stumps. 

Tho stumps of the right tihuln (I>, K) were cov¬ 
ered with muscle, which wus sutim'd over them. 

I mler fascia of right leg was placed the entire 
section (A) from tin* left fibula with jierinstenm 
still on it uninjured, there licing no contact of this 
gruft with living lsme. Result SI days after the 
ojterution: The section ((') transplanted into tin* 
left fibula defect without periosteum has much 
disappeared. There is a slight line left indicating 
n |M>rsistenec of some of it. This disap|M>aranee 
has occurred notwithstanding that it was in con¬ 
tact at both ends with living lame. Tin* difference 
the presence or absem*e of the |*friostcum makes is 
indicated iu the right leg. The section (A) trans¬ 
planted from the left fibula into the right fibula 
defect with periosteum has grown larger and seems 
perfectly alive, this notwithstanding that it was 
not in contact with living lame. This ex|teriment 
is another evidence that Murphy is not correct in 
his statement that grafts must Is* iu contact with 
living hone in order to live. This experiment 
would also seem to indicutc that the j»eriosteinn is 
the important clement iu maintaining the life of 
grafts, prnbublv duo to its influencing favorably 
the blond supply. 

6. Periosteum alone when transplanted into 
tho soft parts may produce living lmne. 

Proofs: Experiment under conclusion 2, also 
the following: 

Experiment 2<5. Dog I2ti ( Fig. 10). Sections from each fibula wore ex¬ 
cised. Fnnn the section from the right side all tho jieriostcuni was bluntly 
stripped off from all sides iu one pieec. This piece of |s*riostcum (|{) was ver¬ 
tically stretched out under the skin of the left leg. Tin* lmne itself from the 
right fibula without periosteum was placed in contact with tho ends of tho old 
stumps in the left fibula defect. Over the ends of the stumps of the right defect 



Kl<». at*. -A SwtiiiK (C) rttnu 
IIiuht Kiii tx a Without I’khi- 
OHTKI-M Tit* NHPI.A N1 Ml INTO 

l.r.rr Kiiii-i.a. I ima ill) or 
Ciintait with Sti urn. The 
Miiiiijw of tin- rijilii IiIhiIii (I), K) 
were iiiviTiiI willi miiwle. ttii- 
<lrr fawin rijrhl Ii-jr was plaml 
the left litmln wi-tiuu (A) with 
Is*riiisl<Tini. Utwtill: Tho mo- 
lion O') without, iM-riintlruin 
into tin- loft (i)iuln defect hrw 
miii-li iliiiiiiiiKlii-l in «icu os 
thuuirli it. win- not aetlina 
enuiuih Mood to kimp It alivn. 
Thi- M-rtimi (A) into the right 
filiul.'i ili-fiTt with periosteum, 
not in eontnet with the oli| 
etuiii|m. ha* remained living per¬ 
fectly unit M»nM to 1m Increased 
in nix,-. 
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in fibula, muscle was sutured so that the graft would not be in contact with liv¬ 
ing bone, and in the superficial muscles of the right leg was placed the section 
from the left fibula with its periosteum entire. Result 102 days after operation: 

The section (A) of bone with periosteum 
in right leg, not in contact with living 
bone, has grown to 2 or 3 times its nor¬ 
mal size and is certainly perfectly alive. 
The piece of fibula without periosteum 
transplanted into left defect from right 
fibula has entirely disappeared. This is 
probably due to the fact that the bone 
was transplanted entire. ITad it been 
split as in the preceding 2 experiments, 
it more than likely would have survived, 
duo to tho consequent better blood sup¬ 
ply. The periosteum, on the other hand, 
truuspluntcd under the skin of left leg, 
has developed a new mass of bone of tho 
size and shape of the old fibula from 
which it was taken. 

7. Contact with living bone is not 
necessary for the subsequent life and 
permanency of living grafts, ns has been 
maintained by Murphy. 

Proof: Experiment 2i! (Kig. 40) 
above. 

8. From a consideration of all the 
foregoing facts, the conclusion seems ir¬ 
resistible that bone grafts of whatever 
size should be transplanted with as much 
periosteum covering their surfaces ns is 
possible, if one is to be positively assured 
of their subsequent survival. It seems 
probable that the iutlueuce of tho perios¬ 
teum is exerted in maintaining the nu¬ 
trition of the graft. We must conclude 
that both Mace wen and Murphy are mis¬ 
taken in their conceptions of the lack of 
function of the periosteum in maintain¬ 
ing the life of grafts. Murphy must 
likewise revise his conclusion that the 

graft is not osteogenctic in itself, that it is simply osteoconductive of cells into 
the graft from the contacting living bone. 1 have proved that contact with 
living bone is not necessary for the permanent life of grafts. 



Fla. 40.—Living Bonk Phoduckd by Trans¬ 
planting Pkhiostscm alonr. From 
thu fihulnr section from the right side, 
all tho ]>orioeteum was stripix-d off bluntly 
in one piece which wan vertienlly stretched 
out under skin of left leg H. Thin piern 
of periosteum hits formed n fine new piece 
of bouo B. The right fibulu section of 
bono without periosteum was planed in 
contact with tho ends of tho old stumps 
in left fibula defect. This bone has been 
entirely absorbed, notwithstanding that it 
wns in contact with living lmnu. Muscio 
was sutured over tho ends of thu stumps of 
tho right fibula defeet and in the superficial 
muscles of tho right leg was transplanted 
the section A from tho left fibula with 
periosteum. Result: this piece of bone 
A has remained living beautifully, al¬ 
though it was not in oontoct with living 
bone. 
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Indication! for Bone Grafting (modified from "Murphy. 10). 1. To cor¬ 

rect deformities resulting from defect* of development, u* aplastic extremital 
bone*—radio*, ulna, lmiuerns. tibia, tilmlii ami femur congenital and netjnirvd 
saddle-nose, aplastic mandible, spina lntidn. etc. 

2. To produce union in unuuited fracture*. This is tin* l»cst treatment and 
much sujK-rior to J.unc's plate. 

3. To replace lame removed by ilestructive infections, osteomyelitis, tulmr- 
eulosis, lues. etc. 

4. To restore or aujtjdnut fragments dislodged or d**stroved by fracture*, a* 
the bead of the humerus, head of femur, shaft of tibia, etc. 

, r >. To rejdaee lmne remove* 1 for nou-muliguunt ncojdasms, cysts, myeloma, 
osteitis librosn, adamaiitiuoma of jaw. 

<!. To rejdaee lame removeil for encajisnlated malignant disease, as giant 
cell and elimidrosareoma, etc. 

7. To immobili/.e joints, as for cxam|dc those with too great. hHisimes* or 
imperfect muscular control, resulting from infantile jmrulysis or ('harent'* joint, 
and for tin* cure of tulicreulosis of joint*, as in lmne grafting for tulMireulou* 
spine ( .Mliee's ojieration 1. 

General Principle! to Be. Observed in Bone Transplantations. No eavit.v 
which is septic should Is* tilled with trnnsjdantcd bone, as the graft. will die and 
slouch out. All wounds should Is- jierfcctly healed before transjdautatiou is 
attemjded. 

Most, scrupulous nsejisis is an absolute essential. No graft should Is* handled 
by the ojieralor. It should be grusjicd by instruments ami thus inserted in its 
new ls'd. 

The living graft should be transplanted always with some periosteum on it. 
This is most important. 

The graft should Is* taken from the same individual who is to receive the 
transjdant. If this Is* not possible, then it should be taken from as near a rein 
live as jtossible. Animal lame should not. Is 1 used if it is jsissilde to uvoid it. 
Isvause it will l>e absorbed, owing to the changed serological relations. If taken 
from another individual, the grafting should not lx: done, until *y|diilia is ruled 
out by a Wasaemiann reaction. 

When the head of the humerus or femur is fractured and dislocated ami the 
joint is opened, then the head should be repluccd and attached to tho fresh* 
ouod lower fractured surface, even though the head be dead, provided it is still 
aseptic. 

All foreign non-absorbablo material, wires, nulls, celluloid, rubls;r, 
etc., should Ik* avoided as implants unless under very exceptional condi¬ 
tions. Encircling wires will erode the lsme. and a fracture may result. 
These non-absorbable foreign bodies tend to irritate, if not invite sup¬ 
puration, and often produce sinuses which will usually require their 
removal for complete cure. Chromic gut should Is; used to fix the grafts 
in position, avoiding nails and wires for the ultove reason, and living bone 
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.grafts should be tuken from the same patient who is to receive the graft, if 
possible. 

A graft increases in size according to the demands put upon it by the organ¬ 
ism. Expericnco has taught that it is not absolutely necessary to laterally fill up 
a defect completely with a living graft. A much smaller living transplant with 
its periosteum may bo used which will increase laterally to the size necessary. 
This statement is fixed and settled by many transplantations. 

Aftor transplantation, absolute immobilization is essential for success. This 
should lxj maintained for at least five months, longer if rdntgenograms show its 
necessity. 

An Esmarch tourniquet laid licst not he employed, since it predisposes to 
subsequent oozing, and blood would he effused about the graft, whose nutrition 
is thus injured and tho tendency to suppuration is increased. 


Methods ok Bone Tuanspi.axtatioit 
(Lartjrly from Iiinnie ) 

1. Transplantation of smull bone chips with ns much periosteum as pos¬ 
sible. 

2. Transplantation of free non-pcdunculatcd largo fragments, always with 
periosteum covering lit least one side. 

3. Transplantation with pedunculated bone flaps, the pedicle being cither 
permanent or temporary and the 1 m me taken either from the same bono which is 
to bo grafted or from a neighboring bone. 

4. Transplantation combined with arthroplasty, implantation of a part of 
tho length and the whole thickness of the shaft of a bone with one articular end. 

5. Transplantation of periosteal flaps (Codivilla’s operation). 

C. Transplantation for congenital ubscncc of tibia. 

7. Transplantation of dead bono, either decalcified bone chips or largo 
fragments. 

8. Transplantation of absorbable or uon-absorbablo foreign material. 

0. Transplantation of joints. 

1. Transplantation of Small Bone Chips.—Macewen in bis book mentions the 
case of a boy, tbc whole of whose humeral dinpliysis he was compelled to remove for 
necrosis. There was no subsequent osseous deposition. Fifteen months later the boy 
was readmitted with the request by the parents that his useless arm be removed. Two 
wedges of bone were excised from another patient of six years of age afflicted with an¬ 
terior curves. These were cut into minute fragments, quite irrespective of the perios¬ 
teum, and were then deposited into the muscular sulcus in the boy’s arm. There was 
no pus formation. Two months later a ]x>rtion of new bone, 1 in. in length and % in. 
in thickness, was found firmly attached to the upper fragment of the humerus. Here 
all the grafts proliferated, grew to one another, and also to the extremity of the proxi¬ 
mal portion. Two other wedges of bone of larger size than the first were similarly dealt 
with and inserted 2 months subsequently to the first graft, and a third couple were 
placed in position 5 months after the first. These all fused together and to the eon- 
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dyles of the humerus, filled the gap in the arm to the extent of 4Vi in. It»® now 30 
years since the humeral shaft was rebuilt, and during all that period the man has 
depended upon his physical exertions for the earning of liis living. lie worked os a 
joiner for many years, and is now an engineer's pattern-maker. 

Maccwcn also relates the following exjmriment. This experiment I have 
myself duplicated with precisely the same result in several dogs but not always. 

The (Trent »t pnrt of the slinft of the radius with its ]M*rio*tcum was removed. The 
shaft of the bone removed, destitute of its periosteum, was then rut into very fino 
shavings and these shaving* were iilaeed between the tmiseles, whieli bulged into tho 
gap left in the bone by the removal of the shaft. The neighlmring museles were then 
attached over the Is me shavings in order to keep the shavings in (xisitiou, and espe¬ 
cially to prevent their being extruded from the wound. Kxumiuulioii of the specimen 
obtained 7 weeks after oja-ration showed that iho eontinuit.v of the shaft, was entirely 
restored. There was a marked inerease in the diameter of the shaft upimsite the pnrt 
where the shavings had lsvn inserti<il. All the iumjsiiieiit jiarts had become fused by 
osseous tissue into one another and lsith ends of the shaft. 

The method of transplanting small chips docs not. seem to have as great an 
advuntup* as transplanting a lurp*, single frapnent. with periosteum, for tho 
reason thut small chips are less lialde to have ]H*riosteum on them than largo 
ones, ami oonscipiently some of them may die and Itecnme uhsorlicd. This I 
have noticed also by experiment. The teaching seems clear that, in simple, 
comminuted fractures, one should not remove loose fragments, particularly if 
there Ik* any periosteum on them. They should Is* replaced, if kept, aseptic. 

TECHNIC.- Let ns suppose the grafting is for uumiited fraeture. Kxposo 
the ends of the fragments, remove all iihrous tissue U'tween them and freshen 
the ends by sawing them ntT. Tint favorite Irenes from whieli to olitain tho 
grafts arc the tibia, clavicle, rib and up]»er third of ulna. The tibia is probably 
the liest and easiest. Remove from it, as described utider the next. se<*tiou, a 
length of lmuc sufficient to bridge the defi*et. with jierinsteum on 1 or 2 of its 
sides. With chisel or rongeur divide this pirn* of hone into small fragments 
with periosteum on each frapnent, if possible. Kill the defect, to Is- closed by 
these frapucuts. Close the wound without drainage and immobilize. 

2. Transplantation of Non-pediculated Large Fragments bat Always with 
Their Periosteum. —Success is assured if tho periosteum In; oh the grafts, and 
asepsis be attained. 

The following case is illustrative of free large lame grafts mid shows how impor¬ 
tant it is to have periosteum on grafts. Two transplantations were performed. The 
first time Maecwen’s teaching was followed without, periosteum. The graft was ab¬ 
sorbed. The second time periosteum whh maintained on the graft and tho result was 
perfect. 

Caso 4 (Fig. 41).—This is an exceedingly interesting ease of non-union in a birth 
fracture of both hones of the leg in a child 17 months old. The non-union I attribute 
to insufficient immobilisation of the h-g. I cut down upon tho fracture and nfter 
freshening the pointed extremities of the fragments, there resulted a defect of 1 Va in. 
in the tibia, which made transplantation of bone necessary. A graft (A) from the 
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opposite tibia was chiseled out with its periosteum. The periosteum was then delib¬ 
erately peeled oil the graft with the object of confirming Macewen’s view of its non- 
importance. One end of the graft was pointed and this was wedged into the medullary 

cavity of the upper fragment, and the lower side 



Vm. 41,— Ghatt (A) without Paaioa- 
mum Tkanoflantkd into Moncb- 
uit Cavity or Umm Stump (C) 
AND SuTUOED TO SlBH OF Lovu 

Stump. The graft was token from 
the opposite tibia. 


of the transplant was spliced to the side of the 
lower fragment with chromic gut (Fig. 41). The 
subsequent union of the wound was by firet in¬ 
tention. The next picture shown (Fig. 42) was 
taken 6 months after the grafting. It was very 
disappointing to see the tibial graft gradually 
melt away in the tissues, so that, after 6 months, 
it was not more than one-quarter its original size. 
Since union was by first intention, there seems 
no way of accounting for the death of the graft 
save on the basis of a lack of periosteum, or of a 
deficient blood supply, or both. 

Six months after the previous grafting opera¬ 
tion, I transplanted 6 in. of the opposite healthy 
fibula into the medullary cavities of the frag¬ 
ments (B, C) as is seen in the picture (Fig. 43 
A). It was transplanted with the periosteum 
envoring its entire circumference and this was 
not split in the slightest. The result shows that 
this splitting of the periosteum on a graft is un¬ 
necessary and accomplishes nothing. Below a 
wire encircling suture (D) was used to hold the 
graft in place. 

Figure 44 was taken 0 months after the sec¬ 
ond transplantation. To my mind it seems to 
imply the necessity of revising Dr. Murphy’s con¬ 
clusion that a graft is not osteogenetic in itself. 
A fracture (A) has taken place in the lower third 
of the transplant duo to the fact that the child 
kicked off the splint one night. We see that the 
upper portion of this fracture of the graft itself 
is consolidating nicely under an enormous callus 
(B). If we accept Dr. Murphy’s conclusion, we 
must believe that all this callus came through the 
graft from the contacting old bone of the neigh¬ 
boring stumps. I do not accept this view for a 
moment, but believe that the callus arose either 
from the periosteum or from the bone of the graft 
itself. Along the outer surface of the graft we 
see at least Vi in. of new bone evenly distributed. 
Were this new bone formed from the contacting 


ends of the old bone of the stumps, it seems to me that it would shade off, becoming 


less the further we went from the old bone. As a matter of fact, the greatest amount of 


new bone is at the fracture spot in the graft, which is at some distance from either 
contacting extremity of old bone. The lower fragment below the fracture, due to the 
inhibitory influence of the wire, has scarcely developed at all and it is being eroded by 
the wire (0). On June 9, 1913, I removed this wire, upon which the lower fragment 
started immediately to develop. Figure 40 was taken 4 months after the wire was 
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removed. The fracture is healed and the callus has disappeared. Consolidation is 
progressing nicely between the lower end of the lower fragment and the upper end of 
the lower shaft. 


TECHNIO.— Let us take, for example, an ununited fracture. Expose the 
ends of the fragments, remove all fibrous tissue from between them and freshen 
the ends by- sawing off sections. The bone graft may bo chosen from the tibia, 
rib, upper third of ulna, clavicle or crest of ilium. If the rib be chosen, peri¬ 
osteum covering its outer surface only should be taken, for fear of opening the 
pleura. The tibia is the easiest and the most frequently employed bone from 
which to get the gruft. A curved incision through the skin is made beginning at 
its anterior border with the convexity nearly at the posterior border, ending be¬ 
low at the anterior border again. The flap of skin is reflected off the periosteum 
beneath. A wide, thin carpenter’s chisel is uh good an instrument us any to make , 
the graft, and there is no need of a more complicated circular saw. Measure 
the length of defect to bo filled in and add to this sufficient length to permit dove¬ 
tailing each end into the corresponding medullary cavity of the fractured ends. 
With tho cliisol make transverse cuts at the anterior border of the tibia at each 
end of tho part to bo transplanted, \i> or : /i in. deep, the transplant boiug about 
as thick as one’s forefinger. On the internal surface join tho posterior end of 
each transverse cut by a longitudiual groove, which is made by successive light 
blows of the mallot on tho chisel directed outward, which is moved along after 
each blow. This is to prevent splintering of the graft. Proceed deeper, the 
chisel being moved along the groove after each blow. By a longitudinal incision 
divide tho tibialis antiens from the external surface of the tibia without injury 
to the periosteum, which is lougitudinally incised at a distance the same as on 
tho internal surface. Join tho posterior ends of tho transverse incisions in the 
bone by a longitudinal groovo made on tho external surface, tho chisel being 
directed inward through the incision in the periosteum. Proceed deeper until 
the chisel ontera tho medullary cavity and then go to the opposite groove and 
carry this likewise into tho medullary cavity. The graft is lifted out by an 
instrument and is never touched by the gloved hand. The graft should be placed 
in the defect made for it just as quickly as possible, so that its cells may not die 
from lack of nourishment. It should not be placed in salt solution as this washes 
away the little blood that 1 b left on the graft to nourish its cells. Murphy’s 
method is to enlarge the medullary cavities of the fragments with a reamer or 
burr for a distance sufficient to form a good firm bed for the graft An equally 
good method is to make longitudinal furrows opposite to each other on the 
stumps, large enough to receive the graft. Drill holes are made through the 
fragments and graft, and chromic gut sutures are inserted through them and 
tied. Murphy prevents the graft from riding up the medullary cavity by in¬ 
serting a nail through the fragments and graft, but it seems wise not to use any 
foreign body which may later irritate. It is not necessary for apposition to be 
maintained between the ends of tho fragments of the fractured bone, though this 
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is desirable. In this way the shortening of the extremity can be overcome. The 
graft has periosteum on 2 of its surfaces and medullary tissue on the other 
and will positively live, if h sepsis bo attained. Both wounds are closed without 
draiuage ami the fractured limb is iuiiiioliilir.cd. 

Bittner reseeteil the lower half of the shaft of the tibia for sarcomn, leaving 
the lower epiphysis, lie tilled the gap bv splitting thu remaining half of the 
Bhaft longitudinally up into the tulwrosity, turning the segment down and fixing 
it in plain.*. Only l..'» cm. shortening resulted, and the leg was strong and nso- 
ful. 

3. Transplantation with Pedunculated Bone Flaps, Either Temporary or Per¬ 
manent. —This method is mentioned for the sake of completeness. It is a seri¬ 
ous question as to whether it has any advantages over free hum transplants, 
which are uniformly successful if |>criustcum Ih* on the graft uud if asepsis Iks 
attained. Certainly the conditions will l«e ran* in which itcduuculnteil bone 
flaps arc required. 

A. OLLIER'S OPERATION PAR RENYERHEMENT. Kxpnso the ends of tllO 
bone ami exeiso the fibrous tissue ltctwccii them. With a fine saw cut from ono 
fragment a thin triangular slice of Isme after freshening the iqqinaitc end. The 
slice of hone is hinged hy the ]H*riosteum at the other i*ml of the saw line. Tho 
triangular wedge of him* is now turned downward and its a|s*x is sutured with 
chromic gut to the raw Isme surfaee lsdow or it ean Is: pushed into the 
medulla. As much as 2 in. of Isme may Is* replaced hv this method. The perios¬ 
teum is tile permanent ]s*diele. 

B. OLLIER *8 OPERATION PAR (1LIHHBMENT. Kresheu the end of each 
fragment and remove the fibrous tissue. Fnun the upjs*r end cut a triangular 
piece of bone with ]R*riosteum on it. hut do not separate this ]Nirtiou of ls>nn 
from its connections with the soft parts. Slide this piiK*e of lsmc downward and 
suture it to the end of the lower fragment. 

C. OLLIER'S OPERATION OK’ IMPLANTATION. This is only suitable 
when one of 2 parallel lsmes is the site of a defect. Tim sides of Ihe ends of the 
fragments are obliquely vivified op|sisite the Isme from which the triumplunt is 
to be taken. These surfaces make 2 sides of a triangle. Kmm the opposite 
healthy bone a triangular piece of hone is cut which retains its cununctions with 
the soft parts. The graft is turned and implanted into the defect, when) it is 
sutured. 

D. MULLER’B TWO OPERATIONS. -The first is made by turning the flap, 
which consists of skin, periosteum and bone, the jmdicle being permanent The 
ends of the fragments are exposed by a vertical incision which projects upward 
and downward, covering in. on the surfaces of each fragment. Itemove all 
scar tissue interposed and freshen the ends and sides of the bone with a chisel. 
On the surface of the upper fragment outline a tongne-shaimd flap, cutting 
through the periosteum with the knife. The jiedicle, consisting of skin, is off 
to one side. With a chisel introduced through the upper flap incision cut a slice 
of bone corresponding to the skin incision. Rotate thiB flap so that it bridges 
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the osseous defect and fasten the bone in the flap to the raw surfaces of the frag¬ 
ments with chromic gut Undermine the edges of the upper defect so as to bring 
them together or close it by Thiersch’s grafts. 

The second method by Muller is one in which the twisting of the pedicle is 
avoided. Make a V'-shaped incision, the open part of the V being about 2 in. 
below the end of the lowor fragment and projecting upward the same distance 
in front of tho upper fragment Carry the incision through the periosteum be¬ 
low and raise a slice of bone with the chisel from in front of the lower frag¬ 
ment. Elevate the flap, expose the defect between the fragments, remove the 
fibrous tissue, vivify with the chisel the ends of the bones and the front of the 
upper fragment. Carry the incision upward through tho skin only on tho sur¬ 
face of the upper fragment and loosen this part of the flap. Draw the flaps up 
until tho bono in the flap bridges the defect between the upper and lower frag¬ 
ments. Suture the bone in this position. Carry the incision upward until the 
redundant portion of the upper part of the flap can thus be smoothed out. Un- 
derniino the edges of tho lower defect and bring them together or Thiersch graft 
thorn. This operation has given Muller, Sprcugel, and von Iiisclsbcrg splendid 
results. 

Those operations are not of frequent applicability. If the defect be over 4 
or 6 cm. they will be iiniatssiblc. An objection which strikes me is the increased 
liability to infection, owing to the Thiersch grafts, or to tension of the sides of 
tho defect as well as to the small raw surfaces which arc liable to be left at tho 
sides. 

Vulpius has cut u transplant from one of the fragments with a pedicle solely 
of periosteum, situnted very near the pscudnrthrosis. lie then turns the graft 
190° around on this pedicle ami fixes it to the other fragment. A musculo- 
aponourotic flap has been used, obtaining the transplant from a neighboring 
bone. Codivilln has transplanted a graft taken from the iliac crest upon the 
femur, twisted ubout a pedicle taken from the gluteus mnximus; and upon the 
humerus a graft taken from the external border of the scapula, nourished by a 
part of the external rotators of the shoulder. Bardcnhcucr in two cases 1ms 
transplanted the spine of the scupnlu upon a pseudarthrosis of the limner us. 
These procedures seem complicated and unnecessary. In defects in the lower 
jaw a flap, consisting of skin, periosteum and a section from the clavicle, may be 
disseeted up with a akin pedicle and fitted into the vivified defect in the lower 
jaw. 

HAHN’S OB HUNTINGTON’S OPERATION. —This is suited to pntients in 
whom there has been an extensive loss of tibia but whose fibula remains intact 
Through an appropriate incision (curved across the leg at the level of the upper 
fragment), expose the under surface of the upper fragment and vivify it. Cut 
the fibula off at this level and insert its cud into the under surface of the tibial 
upper fragment, where it is fixed. Six months later, a second operation is done. 
Expose and vivify the upper surface of the lower fragment of the tibia. Di¬ 
vide the fibula at about the same level and unite its lower end to the fresh 
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surface of the tibia. In some eases With operations have lieon clone nt u sitiglo 
sitting. 

A graft inereases in size according to the demands put ii|hui it. This is sen'll 
in the ease* of the nWivc transplanted tibuhi which eventually increased in size to 
that of the tibia. 

Banlcnhciier in a defect in the bninc*rns inach* a tongue Map on ebeat. and 
subjieriostcully resected a rib. wliieli was left attached to Map, which was re- 
Meeteil into defect. Division of 11><* bridges oeenrn*d in - months. Pood union 
resulted. 

4. Transplantation Combined with Arthroplasty. Kovsing excised a sar¬ 
coma from the upper end of the humerus and implanted a segment of the tiluiln. 
lie excised the* diseased hone from the humerus together with its periosteum and 
muscular attachments. He then exposed the upper end of the* fibula through a 
longitudinal incision, retract inn the uninjured external |mp!itciil nerve out of 
the wav. The snpi*rior tihiolibula articulation was ojH'iied and the ligaments 
divided, The lihnla was fhc’ii mobilized tor a distance* of 15 cm. longer than the 
segment *d humerus which was removed hv cutting the muscles arising from it, 
leaving a muscular sheath, aWuit I cm. thick, attached to it. '1 he lower end of 
the tiluiln fragment was sharpeneil with a chisel and forced into the medullary 
cavity of the remaining diitph\si> of the humerus. The reimiiiis of the urtieiilur 
capsule of the shoulder joint were sutured aland the upper end of the tihiila and 
the soft parts of the arm wen* sewn to the muscular tissue left attached to the 
transplanted tiluiln. 

Wnltlier and also Pe (inuvea each resected the inferior extremity of the 
radius for sarcoma. Into the resulting defects each transplanted the superior 
extremity of the tiluiln with its periosteum, the head of which was placed in 
contact with the carpus, lutermcdullnry lixntinu of upper end of graft. Ho- 
snlt in each ease was splendid. 

5. Transplantation of Periosteal Flaps (Codivilla's Operation). ('odivilla, 
nfter freshening the ends of the hone, unites them with a wire suture and en¬ 
velops this suture with u free, detached Map of periosteum taken from any con¬ 
venient Wine. taking pnitis to shave off with the periosteum a thin shell of botio, 
but Brnde used the periosteum alone and obtained a good result. It would 
seem to the author letter to use an absorlmble sutun* siteb as large chromic gut 
rather than win- between the Wines. The internal surface of the tibia is a good 
location from which to get the jieriostcuiu. A thin slice of hone should 1» taken 
with the periosteum and attached to it. 

6. Transplantation for Congenital Absence of Tibia. Halstead Myers Til) 
operated as follows: The entire tibia was wanting, lint the fibula waa in¬ 
tact and in its proper position. The outer half of the joint was incised, open¬ 
ing the articulation between the fibula and femur. The patella ligament, thin 
and strong, was found to be inserted into the inner «idc of the fibula well below 
the head. The external lateral ligament was divided. The head of the fibula 
was drawn down into a position between the condyles. The patella liga- 
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ment was shortened and attached to the anterior surface of the fibula. The 
articular capsule was sutured so as to aid in holding the head of the fibula in 
its new position. The wound at the knee was closed after which the ankle was 
opened by a transverse incision, the external malleolus was cut off and the raw 
end of the fibula was planted onto the upper surface of the astragalus which was 
freshened by the chisel to receive it. The bones were sutured together. Immo¬ 
bilization. A year after the operation, the patient could flex bis leg to 90°, al¬ 
most fully extend it, and walked about all day. 

7. Transplantation of Dead Bone, Either Decalcified Bone Chips or Large 
Fragments. —benn'8 decalcified bone chips, pbeparation of the chips. 
■—Remove all periosteum and medullary tissue from the fresh tibia or femur of 
the ox, divide into longitudinul strips about % in. wide and immerse in a 
relatively largo quantity of 10 per cent, watery solution of hydrochloric acid 
which is renewed daily, for from 1 to 2 weeks; then wash thoroughly in water 
or a weak solution of caustic potash, cut into small chips, soak for 48 hours in 
1: 1,000 mercuric hichlorid solution, und remove and store in a saturated solu¬ 
tion of iodoform in ether. When about to he used, wrap in aseptic gauze, dis¬ 
solve out the excess of ether und iodoform with alcohol and put in 1: 2,000 mer¬ 
curic hichlorid solution until required, when careful drying with iodoform 
gauze should precede their impluntation. 

Tkchmic. —Completely fill the envity or the defect between the ends of 
bone whose extremities have been previously freshened with the chips, and allow 
blood to fill up the interstices between the chips. It is claimed that the hone 
chips strengthen the framework of the blood-clot into which the healthy granula¬ 
tion tissue penetrates, while the iodoform disseminates through the blood clot 
and thus inhibits bacterial activity. 

TRANSPLANTATION OF LARGE FRAGMENTS OF DEAD BONE. —This 
method has given some notable successes. 

Kausch, after removing the upper cud of the tibia for sarcoma, implanted 
a corresponding portion of the tibia obtained some days previously in the course 
of an amputation. The implant was deprived of its periosteum and marrow, 
was carefully boiled and soaked in ether to remove its fat. An amputation 9 
months after the transplantation for recurrence of th'o sarcoma, showed the im¬ 
plant firmly united both to the femur nnd tibia and enveloped in a newly formed 
periosteum. Kuttuor excised the upper third of the femur for sarcoma and at 
once implanted a similar portion of the femur obtained from a man who died 
of coma due to tumor of the brain. The upper end of the femur along with its 
head was removed under nseptic precautions 11 hours after death and was pro- 
served for 24 hours in suit solution to which some chloroform had been added. 
Six weeks later the result was promising. Brewer, of New York, removed the 
entire lower third of the radius with its periosteum for sarcoma. A few days 
later a suicide was brought into the hospital, where he died. The correspond¬ 
ing radius of this corpse was dissected out, of just sufficient length to fill the de¬ 
fect This bone was then boiled and kept for several days in sterile salt solu- 
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tion, when the original wouud was reopened aiul the graft waa implanted. The 
soft parts were sutured around it. l-iiion was by primary intention. Several 
months afterward the transplant showed a moth-eaten ap|ienrunoe us thougli it 
were absorbing. One year later the man had a very useful forearm and hand. 
At the junction of the graft with the old shaft there was some hnwing, hut union 
was solid. Iidntgenograms showed that the old graft had largely become ab¬ 
sorbed hut that it hud lteen replaced hv new firm lame. The result was very 
satisfactory. 

How many non-successes have followed this method no one can sav. Sur¬ 
geons are nut inclined to publish their iion-suctvsKcs, lienee the investigator cun 
scarcely arrive at an unprejudiced judgment of the true value of any particular 
method. 

A better method of truuspluntution is as follows: Wulthcr (17), like 
Brewer, resected the inferior extremity of the radius for sarcoma. Into the 
defect he transplanted the su]M>rior extremity of the tihula with its prioateum, 
the head of which was applied on the carpus, (utcrmcdullury fixation of upjHir 
end of graft. The result was fine. 

DeCiouveu (-1) performed an exactly similar operation, also with u success¬ 
ful result. 

H. Transplantation of Absorbable or Hon-absorbable Foreign Material.— 

A. N0XAB80HHAHLK MATERIAL. Murphy lltld numerous (ierillilll surgeons 
have implanted into a defect in the lower jaw made for the removal of mulig- 
nant tumors, a silver wire model with a metal head of the normal size and shape 
of the mandihle. In Murphy's case suppuration occurred around the frame* 
w’ork, since it comnmnicutcd with the mouth, and a profuse discharge was pres¬ 
ent for (i weeks, when it ceased entirely. The sinus healed and the framework 
became completely imliedded. Three years later there was no simiH present and 
the function wub good, limmse of their vascularity and resistance to infection, 
the month and fare offer the U'st field for the use of foreign material. In other 
parts of the body, sinuses may form which will persist, requiring the removal 
of the foreign material. 

B. ABSORBABLE FOREIGN MATERIALS such us ivory, magnesium plates, 
tubes, or columns have their uses in hut a few situations in the lxsly and can 
usually be replaced to advantage by living bone grafts taken from the same 
patient who is to be grafted. 

Primrose implanted an ivory peg of suitable sire and shape into a phalanx 
removed for a central cnchondroma. Fourteen weeks later a rdntgcnogram 
showed the peg partially ahsorlicd but surrounded by a satisfactory amount of 
bone. Possibly a better method would he to remove a phalanx from the pa¬ 
tient’s toe with its periosteum and transplant that, or else take a small piece 
from the tibial crest with its periosteum. 

9. Transplantation of Joints.— See Joints, pages 443, 444. 
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OPERATIONS ABOUT THE KNEE-JOINT 

Chablks E. Fabb 

General Considerations. —Any operation in or about the knee-joint requires a 
technic far superior to that ordinarily considered necessary for the general 
run of major operations. The joint is so large, so complex, and has so many 
communicating recesses that any departure from the moat rigid aseptic tech¬ 
nic is an invitation to almost certain disaster. Moreover, the resisting power 
of all joints to infection is notoriously slight and this is, perhaps, especially 
true of the knee. One may insult the peritoneum with considerable impunity, 
adding trauma to infecting organisms in moderate amounts without any un¬ 
toward results in many instances, hut this is not true of the knee or other major 
joints. The following considerations may, therefore, be held axiomatic for 
operations in this situation: 

(1) Never operate on the knee-joint except for well-marked indications. 

(2) Never operate in the presence of any infeotions process, whether local or 
not, regardless of its magnitude, unless the indications are extremely urgent 

(3) Never operate unless there is the most perfect command of all aseptio con¬ 
ditions, inoluding skilled assistants. 

(4) In general, operations should not he performed immediately following an 
injury; they should not be treated as emergency cases but several days at least 
should be allowed for reaction to beoome established. 

Anatomical Points to Be Considered.—The anatomy of the knee-joint is too 
complex to be considered at any length in this article, but u few of the more 
important points will bo touched upon. The bony landmarks of the joint are 
easily made out and need not be detailed. In stout subjects it is convenient to 
remember that the upper border of the tibia is on a line with the lower end of 
the patella when the knee is partly flexed. Flexion and extension occur largely 
between the femur and the semilunar cartilages, while rotation takes plaoe'be¬ 
tween the cartilages and the tibia. In full extension no rotation is possible, in 
mid-flexion rotation is at its greatest. 

The blood and nerve supply of the joint arc extensive, but no important ves¬ 
sels or nerves will ho injured by incisions in front of the lateral ligaments. 
These latter, espeoially the internal, are very important guides in the work, aud 
with the orucials form the great stabilizers of the joint. They must never be 
divided except under the gravest necessity. Their position will be at once rec¬ 
ognized when the capsular ligament is exposed. 

The internal ligaments of the knee are of the utmost importance to the surgeon, 
as they are the most prolifio source of internal derangements of the joint This is 
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especially true of the semilunar cartilages, particularly the internal, which, being 
firmly attached to the internal lateral ligament, is quite 1 in hie to injury by twisting 
or rotation of the joint, just as the internal lateral ligament is far more liable to 
injuiy than the external. 


The size, slinpc, and consistency of the cartilages, as well as the lignmontiim 
mneosnm and the ligatnenta aluria, must Ik* observed in many normal joints 
before one is renlly com¬ 
petent to pass upon their 
pathological chnnges. 

Although t li o main 
cavity of the knee-joint is 
easily exposed by any one 
of the numerous incisions 
advocutcd, there are a 
number of communicating 
sues or bursa* which nro 
not so readily explored. 

These must Is- borne in 
mind when the conditions 
in the muiu joint cuvity 
do not seem to correspond 
to the symptoms. Loose 
foreign bodies, bits of car¬ 
tilage, etc., may easily slip 
into one of these recesses and c8cu]m> notice. A knowledge* of their existence 
and their topography will usually obviate any serious error, although it is by no 
meanseasv in all instances to locate and remove the source of the trouble. 



Flo. 47.—Urras Kkd or ltnmr Tibi* Siiuwinu Hen il.uk ab 
Cabtilauks. 


Preparation of the Patient —Kspccinl pains must l>e taken to see thnt the patient 
is in the best possible general and loeal condition before operation is undertaken, par¬ 
ticularly ns to any possible source of infection. Prolonged rest of the joint is ndvisablo 
if any signs of synovitis of an acute type an* present. Tin* skin sbould Is* in perfect 
condition mid cveiy caro must be taken thnt no abrasions shnll oceur during tlio course 
of the preparation. The method of loeal preparation will vary with the operator, but it 
cannot be too rigid in all its details. Tlie method preferred by me is as follows: 
Lather and shave the thigh, knee nml leg with the utmost care, rinse with sterile water, 
dry, scrub with 05 per eent. aleoho], paint with one emit of half strength tincture of 
iodin, allow this to diy, and cover with sterile gauze. Tin* following day, on the operat¬ 
ing table, the field should he thoroughly scrubbed with equal parts of cnrbonnte of soda 
and chlorid of litnc, moistened and nppliwl with n piece of soft gauze. Wash with 
sterile wster, dry, apply 95 per cent, alcohol, and follow with one coat of full strength 
tincture of iodin. Allow to dry for 3 minutes before draping. 


The method of preliminary injection of tho joint with antiseptic and more 
or less irritating solutions to produce an aseptic reaction of the synovial mem¬ 
brane, introduced and practiced by Murphy, is interesting and perhaps vain- 
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able. Murphy’s method is as follows: Prepare a 2 per cent, solution of 
formalin in glycerin and allow it to ripen for 24 hours. Of this solution, inject 
from 5 to 20 c. c., according to the joint capacity, and place the joint at rest for 
several days until the reaction has subsided for the most part. This injection 
may be repeated if necessary, tho theory being that in this maimer a “coffer- 
damming” of the lymph-spaces is produced. Although Murphy’s reported re¬ 
sults are exceptionally good, tho method is still in tho experimental stage and 
has not been generally adopted. 

Tho use of tho Esmarch bandage and tho tourniquet in operations on and in 
the knee-joint is strongly advocated by many surgeons, but there would seem 
to be no real need for it in any ordinary case. Hemorrhage is not generally to be 
feared and, even if it were, it would seem to lie tatter practice to control it by 
the usual meaus than to trust to tlm bandage. Thu danger of thrombosis and 
embolism must surely ta greater after the application of the Ksuiarch. 


FLOATING BODIES 

Indications for Operation. —Floating bodies in the knee-joint, whether true 
foreign bodies or isolated fragments of tissue, pedunculated or free, such as 
fatty or fibrous tabs, hypertrophied synovial membrane or bits of cartilage, gen¬ 
erally cause u low-grade, non-infections synovitis, with pain, effusion, locking 
of the joint, and a feeling of weakness and insecurity. Added to these may be 
stiffness, muscle Bpasm, atrophy, creaking in the joint, and finally local tender¬ 
ness over the body itself. If these symptoms, or a major portion of them, bo 
present in a given case, the indications for operation may ta considered fairly 
strong, provided deforming arthritis can ta reasonably excluded. The. two con¬ 
ditions may co-exist, and it then tacomcs n mutter for careful judgment as to 
whether the gain to ta expected from operation will outweigh the risk. In 
general it will not, but in exceptional cnscB, especially when the iloatiug body is 
suspected of causing or at least markedly aggravating tho arthritis, operation 
may furnish considerable relief. 

Contra-indioations. —Operation should not bo advocated in the aged, tho 
feeble, or in those suffering from multiple joint disease. Any infectious process 
in any part of tho body is a strong contra-indication to operation. 

Preliminary Examination. —As a preliminary to operation on the knee-joint 
for floating or loose bodies of any sort, an attempt must be made to determine, 
as far as possible, tho nature nnd position of the body, its relations to the joint 
structures, and its usual range of motion. Much eau ta learned from a careful 
history and thorough physical examination, but the X-ray is of the greatest 
assistance in many cases, particularly when the body is of sufficient density to 
cast a shadow, and in all cases to determine the amount of damage the joint ha9 
sustained. Lateral views of the joint in full extension and full flexion, and 
anteroposterior views in extension are of great value. Opaque bodies, such as 
needles, bullets, and the like, may be very accurately located by means of 
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screens with nuiiibcml squares or by tin* into of stereoscopic plates, Unfortu¬ 
nately too much reliance may not he placed on them as the laaly is quite apt to 
shift its position before operation is attempted. For such eases the ideal ar¬ 
rangement is a tluorosoopie attachment to the operating table itself, so that the 
body may be located at the exact moment of incision and removed under the 
guidance of the eye. The method of fixing tin 1 Is sly by means of a sterile pin 
or needle thrnBt through the skin before tin* ojieration is very useful in suitablo 
eases. 

Methods of Operating.- It is generally accepted now by the great, majority 
of surgeons that the njierative procedure is much facilitated by keeping the knee 
flexed to the right-angled ftositioii, the method of Jones. This is accomplished 
by allowing the leg to drop over the end of the table. '1 lie* tield is scruhltcd in 
this position and drai>cd with towels or sheets fastened by clips or sutures in 
such a manner that they cannot slip. A good plan is to lay a whole towel or 
sheet over the field and make the incision through it. clamping the cut edges 
to the skin incision. In this way all movement of the drapings over the opera 
five wound is avoided. If this is not done, one may make the skin incision lav 
fore the tield is entirely draped and then clamp towels, or, lietter yet., thick wash¬ 
cloths. to the skin edges. 

The surgeon's hands, although it goes without saying that they have las’ll 
cleaned with exceptional care and are covered with new, whole, and nuquestion 
ablv sterile gloves, must never touch the inside of the wound, the s|aingos that, 
enter the wound, the sutures, needles, or the distal end of any instrument that is 
to enter the wound. For this reason, if for no other, rather long instruments 
of heavv build are advocated, llemostats which crush the tissues and thus re- 
cpiire the use of few if any ligatures are useful. No sjieeiul instruments are 
needed for this work other than the regular dissecting set, a pair of long, narrow 
retractors mid a slendcr-bladed knife or scissors for work within the joint. A 
bullet forceps will prove useful at times or the ordinary curved dressing forceps 
mav Ik? used. Instruments ami sjsmges must, he kept covered until the moment 
of use. Needless to say, assistants, nurse’s, ami sjiectators near tho wound 
should la* as careful in their respective positions hh the operator himself. 
Much talking, even with the use of face masks, is not conducive to aseptic 
healing. 

The incision depends upon the amount of exploration that is to bo done but 
is usually a curved one on either side of tho patella, vertical in direction, at nrst 
parallel to the patella and 1 in. from its border until tho tibial margin is 
passed, when it curves sharply backward for a short distance, to the region 
of the lateral ligaments. A 51- or -4-in. incision is usually sufficient for the 
ordinary exploration, but there is no objection to a much longer one if need 
be. For very extensive cases or for those in which the body is not readily 
located, it is far bettor to make a second incision on the opposite side of the 
patella than to traumatize the joint structures by forcible retraction. Only 
rarely in cases of this sort will it be necessary or justifiable to resort to the 
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■ transverse incision through the patella tendon to obtain a vide view of the 
joint 

Once the skin incision is completed, the scalpel should be discarded and a 
fresh one used for the rest of the dissection. The subcutaneous fat and the 
muscular aponeurosis are divided carefully in the line of the skin incision, ex¬ 
posing the capsule of the joint. All bleeding points are now clamped with the 
crushing forceps, which are allowed to remain in position and act as retractors 
as welL The wound being now perfectly dry, the capsule is seized with toothed 
forceps and incised for about 2 in. in the same line as the skin incision. Great 
care should bo taken at each stage of the operation to make clcan-cut incisions, 
allowing no rough or slipshod work to leave tabs of tissue or ragged edges to 
necrose and predispose to infection. 

With the wound edges widely retracted and with the aid of a good light, a 
careful and systematic search of tho joint and its accessory cavities is begun. 
Even if tho body is promptly found and removed, tho whole joint should bo 
thoroughly exaininod, nevertheless, for secondary changes, and tlicBO must bo 
treated in the best manner tho conditions will allow. Tn general, if the lesion 
is not of long standing, the joint will be found in a fairly good condition with 
tho exception of a moderate congestion, and this will need no treatment, but 
in tho long-standing casos there is apt to be considerable orosion of the cartilages 
and even of tho bonos. Tho ligamentum mucosinn and tho ligaments alaria 
are particularly liable to injury from the long-continued joint irritation, result¬ 
ing frequently in hypertrophy of tho synovial fringes. Any bulbous or polypoid 
masses should be removed with the scissors or a sharp scalpel. The bleeding is 
usually negligible, but if necessary tho pedicle may be crushed with a heavy 
damp. The use of ligatures should be avoided as far as possible. Around the 
circumference of the joint and its anterior aspect a careful search is to be made 
for fatty or fibrous polypoid masses protruding from the synovial membrane. 
Those may be removed freely with the scissors and the bases touchod with the 
, actual cautery if any bleeding ensues. 

Erosions of the joint surfaces are common in the advanced cases and an 
Attempt may be made to Bmootli off the roughened areas with the curet or 
a small fiat file, - A light application of the cautery to these areas can do no 
harm and may be of considerable benefit. Bits of loosened cartilage, osteo¬ 
phytes, etc., should be removed freely and an attempt made to render the joint 
surfaces as smooth as possible. By flexing and rotating the leg upon the thigh, 
a fairly complete view of the joint may be obtained, especially with the bilateral 
inoision. A final irrigation with saline, paying especial attention to the ‘com¬ 
municating pockets, is useful in bringing to light small bits of tissue which 
have been overlooked or even an unsuspected foreign body which has slipped 
temporarily out of sight. If necessary, these pockets may be slit open freely to 
adtanit of a more complete exploration. 

In oases where considerable raw surfaces are left something may he gained 
by a liberal coating of sterile petrolatum, but too much should not be allowed to 
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remain in the joint for fear of setting up an irritation with resulting effusion. 
The toilet of the joint should be carefully performed as no drainage is permissi¬ 
ble. Closure of the wound is effected by a continuous suture of tine plain or 
chromic gut for the capsule, interrupted sutures of the same material for the 
aponeurosis, and interrupted silkworm-gut or horsehair for the skin. A liberal 
dressing of dry sterile gauze or, if preferred, carholized gauze, is applied and 
the leg smoothly bandaged from the toes to the groin. The leg and thigh are 
then immobilized in a plaster case or Stimsoii molded plaster splint in a posi¬ 
tion just short of complete extension. The leg should bo kept elevated on pil¬ 
lows for the first week. 

After-treatment.—The after-trentmeut. iu these eases is of tho utmost im¬ 
portance. The wound should be dressed on the eighth day, the sutures removed, 
itud light massage administered. The Stimson splint is here of great advan¬ 
tage, as it allows fmpicut treatments without disturbing tho position of tho leg 
and without the trouble of cutting down a cast. Unking of the limb and mas¬ 
sage, especially of the atrophied quadriceps, should Is? practiced daily to aid in 
the absorption of exudate, but passive motion should not Is? tried until about 
the end of the sceoiul week. Active motion may bo allowod at tho end of the 
third or fourth week, depending on tho severity of the operation and tho amount 
of reaction. Weight-bearing is permissible at about this time, provided the 
joint was not badly disintegrated at the time of the operation. The application 
of a well-fitting knee eap with lateral irons is a useful procedure, especially in 
the deforming arthritis eases. Persistence iu the baking, massage, and paaaive 
motion over a long peri ml of time is essential to success in all but the very early 
cases. Regulation of the diet., bathing, moderate outdoor oxetreiso and atten¬ 
tion to the emunctories are as essential to good results iu Biirgicul as iu medical 
cases and should by no means 1 m? neglected. 

Besults.—The results of the operation depend almost entirely on the condi¬ 
tion of the joint and on the age and general condition of tho patient. Too much 
must not bo expected from any operation in the cases showing advanced disinte¬ 
gration of the joint, nor in tho aged, nor in those with a well-marked tendency 
to arthritic changes elsewhere. In young, vigorous subjects with sound organs' 
and no tendency to deforming arthritis, the results are usually quite perfect ■ 

Dangers.—There are no especial dangers to the operation except that of in¬ 
fection. A painfnl weak knee may result from operating on poorly aeleeted 
cases or from neglect of the after-treatment. Partial or complete ankyloais of 
the joint is to be feared only in advanced arthritic cases. Incomplete removal 
of the offending bodies will, of course, result in a more or lesa imperfect cure of 
the symptoms. Infection of the joint is a most serious condition. All sutures 
must be removed at once, the wound opened widely, a counter incision nude on 
the opposite side of the patella if none ia present, and the joint thoroughly irri¬ 
gated with a weak antiseptic or a saline solution. No drains should be inserted 
into the joint, as they only tend to irritate it and produce adhesions. For the 
milder infections this treatment will suffice, daily irrigations being practiced un- 
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til the discharge is serous in character, hut in the more severe infections the 
joint must be laid wide open by a generous transverse incision through the 
patella tendon, connecting the 2 lateral incisions and allowing the patella flap 
to he reflected upward onto the thigh. The knee should then be put in full 
flexion and the crucial ligaments cut if deemed necessary for free exposure of 
the joint cavity. This method will relieve all but the most severe cases of 
sepsis, and theso aro hopeless from the beginning. If recovery ensues, a stiff 
joint is to bo expected but fortunately does not alwuys occur. Secondary suture 
of the tendon and the skin flap, after the sepsis has subsided, with prolonged 
after-care, is necessary to obtain any sort of function. An urthroplasty or resec¬ 
tion may be indicated in certain cuscs. 


HT7PTUBED MENISCUS 

Indications for Operation. —Operation for ruptured meniscus should only be 
considered in the recurrent cases of looking of the joint, when reasonable at¬ 
tempts at conservative treatment have been unavailing, or when, in recurrent 
cases, there is a distinct tendency to irritation of the joint. If effusion occurs 
or if there is a beginning dry synovitis with creaking and (truckling, evidencing 
an early stage of disintegration of the joint, operation is strongly indicated 
before irreparable damage is dono. Young, strong, vigorous adults, especially 
athletes and laborers, aro particularly liable to the lesion uml at the same time 
are by far the most favorable subjects for operation. In ucutc enses operation is 
never indicated, while oven in the milder recurrent cases without effusion or 
marked irritation of the joint the risk of the operation about balances the gain 
to be expected. The selection of cuscs suitable for conservative treatment, 
without running gravo risk of disintegration of the joint, is a matter of no 
mean surgical discrimination. In general, the best course in the doubtful cases 
is to wait hut to watch the joint most carefully. 

Xethod of Operation. —The method of operation now practically in universal 
uae is to expose the joint freely, remove the injured cartilage, and effect the 
repair of other injured nr diseased structures in such manner as may be indi¬ 
cated at the timo. Any attempt at repuir or suture of the detached meniscus is 
worse than useless in the great majority of cases. The curved vertical incision 
of Jones is the one most commonly used and gives amplo exposure for the gen¬ 
eral run of cases. 

. No special instruments are needed outside the regular dissecting set, with 
the addition of a pair of long, slender retractors and a long thiu-bladed scalpel 
or slender pair of scissors for removing the cartilage. 

The preparation of the field of operation must be carried out most scrupu¬ 
lously iu every detail, as in every operation involving the opening of the knee- 
joint. Special pains must be taken that the open wound is never contaminated 
by contact with anything that has touched the skin. The drapings must be 
fastened to the skin in such a way that they cannot possibly slide. New sterile 
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rubber gloves should bo worn after the hands have received the most thorough 
and conscientious cleansing. A face mask completely covering the. month and 
nose should be used, not only by the operator, but by his assistants and nurse* 
Needles, sutures, gauze, and instruments which are to cuter the wound must las 
kept covered until the moment of use and then only handled with long forceps. 
Even the gloved hand must not la* trusted for this purpose. Only those who aro 
able and willing to master such un exacting technic should operate in those 

cases. The Esmarch 
bandage and tour- 
niquet. n (though 
used by many, are 
unnecessary in op¬ 
erations of this na¬ 
ture. 

With the knee 
flexed to a right 
angle and the leg 
hanging free over 
the end of the table, 
the usual -‘5- or 1-in. 
vertical incision is 
m a d e, parallel to 
the lateral border 
of the patella and 
alamt an inch from 
it. As the lower 
border of the pa¬ 
tella is passed and 
the upper end of the 
tibia approached, 
the incision is curved sharply backward for l, .... or more. In the great ma¬ 
jority of cases the incision will 1" made on the inner aspect of the joint, as 
ncariv all of the loosened cartilages aro on tliiH side, but, of course, it the Hymp- 
toms‘point to trouble in the outer meniscus, the incision is to be made in a cor¬ 
responding manner on the outer side of the patella. If lsith cartilages are 
involved, it will be necessary to make 2 incisions to obtain reaaonable access to 

the joint structures without undue retraction. . 

This incision is carried in the shiiio plane through skin, fat, muscular 
aponeurosis, ami subaponeurotic fat in one dean sweep, until the joint capsn e 
is exposed. All bleeding is stopped liv crushing clamps and the wound made 
perfectly drv before the capsule itself is attacked. Seizing the capsule with 
toothed forces and using a fresh scalpel, a clean incision » made for about 2 
in in the lino of the akin incision, extending backward toward but not into the 
lateral ligament. Any excess of synovial fluid is allowed to escape and the joint 
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i» then' examined most carefully for evidence of injury or disease. By alter¬ 
nately flexing and extending the leg on the thigh, with internal rotation carried 
to the extreme, the whole inner half of the joint can be quite satisfactorily ex¬ 
amined by sight. The meniscus is usually found more or less bent or rolled on 
itself, twisted, frayed, or otherwise deformed. If tho injury is at all extensive, 
any attempt at conservative treatment ta inadvisable and the entire detached 
portion of the cartilage should be removed freely with the aid of a thin, sharp 
knife or a pair of sharp-pointed curved scissors. Note the degree of detachment 
of the cartilage carefully and go wide of it. Never pull on the cartilage, aB this 
is sure to result in loosening more of it. Bleeding is usually very slight and 
can safely be ignored, but, if deemed necessary, the actual cautery may be 
lightly applied. Tho joint cavity is then to be washed free of clots and debris, 
and the other lcsionB attended to as seems indicated. 

Closure of the incision in the capsulo is to bo effected with a continuous 
suture of lino chromic gut without allowance for a drainage opening. The 
muscular aponeurosis is closed with a few interrupted sutures of the same 
material, and tho skin with interrupted silkworm-gut or horsehair. No drains 
of any Bort are allowable, not even skin drains. A large dry dressing of sterile 
gauze is applied, and the leg and thigh smoothly bandaged, using considerable 
pressure to prevent any effusion into the joint. With the leg in slight flexion, 
a tin gutter splint or a posterior molded plaster splint is applied, and the leg 
kept elevated on pillows for the first 2 days, with sand-bugs at the sides. 

After-treatment—Baking, massage, and passive motion should be instituted 
as soon as tho joint reaction has begun to subside and should be persisted in for 
many weeks. Particular attention must be given to the more or less atrophied 
extensor group of muscles. Activo motion may be allowed after the first 10 
days and weight-bonring after about 4 weeks, if the synovitis has subsided. 
Nothing iB to be gained by ill-advised haste in the use of the joint. Rest iB as 
essential to complete recovery hero ns in any other form of synovitis. After 4 - 
weeks the splints may be discarded, but in the cases with marked disintegration 
of the joint a knee support with lateral irons is indicated. 

Beaulta. —The results of operation in well-selected cases are brilliant indeed, 
the return to normal being nearly or quite oomplete in the vast majority. If the 
joint has been allowed to disintegrate to any great extent before operation, the 
results are correspondingly poorer. Infection is the only danger to be feared. 
A weak or stiff knee may result from operation in poorly selected cases, from 
neglefet of after-treatment, or from infection. Recurrence of symptoms is not 
unknown and ib due to incomplete removal of the offending cartilage or to the 
presence of a detached meniscus on the opposite side. 

BU7TURBD OBTXOIA1. LIGAMENTS 

Indications.— Rupture of the crucial ligaments of the knee is one of the 
; rarest forms of injury to that joint and results only from very severe degrees of 
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trauma. The indications for operation are clear onee the diagnosis ia estab¬ 
lished. The only contra-indications ore those which hold against any major 
operation. 

Method of Operation.—The technic of preparation of the field, position, 
draping, etc., is as for other operations involving the joint. The incision must 
be a very generous one and is best made in the form of a transverse shallow 
curve, convexity down. The patella tendon is divided with the joint capsule or, 
if preferred, the tuberosity of tho 
tibia with the tendon attached may 
be elevated with the chisel or tho 
patella itself divided with the saw. 

A free exposure is absolutely essen¬ 
tial to good work in this restricted 
field. As usual, all bleeding must 
be stopped before the joint is 
opened. 

With the patclln tlup turned up¬ 
ward ami the kuec fully flexed, n 
careful survey of the joint is made 
to determine the extent of the in¬ 
jury. By sliding the tihia back¬ 
ward and forwaril on the femur, a 
very good view can l>o had of the 
ends of the crucialH and tint spine 
of tho tibia. Usually all that is 
then necessary is to freshen tho 
ends of tho ligaments and suture 
them securely in place with heavy 
chromic gut, kangaroo tendon, or 
silk. If the ends of the ruptured 
ligaments are much frayed or arc 
too short, it will he necessary to 
lengthen them by a simple plastic, 
aaeh as partial division at the base. In suturing, a mattress stitch should be 
used, if possible, to prevent tearing out. A rather small needle with a large 
eye must be used, and considerable ingenuity is required to pass the sutures 
in the confined space. Mr. Tone’s cleft-palate needle holder with a short, 
strong, and rather straight needle will be found very serviceable. The sutures 
- should not be tied until all are passed. 

If, as occasionally happens, the tibial spino is found avulsed, it may be 
pegged in position by means of a small wire nail. 

After the repair is completed, any concomitant injuries should receive the 
ne c essa ry attention and the joint be closed without drainage. If the patella 
has been divided, it should be sutured as for fracture, the joint capsule being 
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closed with fine continuous sutures of chromic gut and tho Bkin with inter¬ 
rupted silkworm-gut or horsehair. If tho tibial tuberosity has been separated, it 
must be nailed in placo with fine wire brads. 

After-treatment. —The after-treatment is as for any other operation involv¬ 
ing tho opening of the joint, but immobilization should l>c more prolonged and 
a restraining apparatus should bo worn for many months to prevent cxcessivo 
motion of the joint, particularly hyperextension. The results of operation in 
this condition are said to bo very good, but too few cases have been operated 
upon to warrant drawing conclusions. 


RUPTURED LATERAL EXPANSIONS 

Indications. —In any fructuro of the patella, particularly in those caused by 
indirect violence, thoro is a very marked tendency for the tear to extend out¬ 
ward into tho lateral expansions of the aponeurosis of the knee and into the 
lateral portions of tho capsulur ligament. The indications for operation con¬ 
stitute an essential part of the indications for operation for the fracture of tho 
patollu und havo tho samo limitations. No operation should he considered in 
tho very old, the very feeble, or in those suffering from advanced arthritic 
changes. Any infectious process in any part of the body is a strong contra-indi¬ 
cation to operation. In cases complicated by extensive injuries to other parts 
of the body operation should l>e postponed until all (lunger of shock is pussod 
and, in general, it is always better to wait a few days after the injury for a 
certain amount of reaction to tako place. 

Preparation of the patient and the field of operation must be most assidu¬ 
ously curriod out in every detail according to the most rigid technic of joint 
surgery. The instruments required are tho same us for suture of the patella. 

Method of Operation. —The incision commonly used for exposure of tho 
tears in tho lateral expansions is the curved trunsverse, convexity downward 
and somewhat below tho line of fracture in the patella. This is open to the ob¬ 
jection that it weakens tho joint slightly and that in case of rcfracturo tho joint 
is porhaps more likely to Iks exposed. Tho great advantage of the incision is, of 
course, the oase with which tho operative intervention is carried out. Refrac¬ 
ture is rather exceptional and compounding still more so. The old vertical 
incision must bo n very generous one to permit adequate exposure of the tears 
without unduo retraction. 

Tho operative closure of the lateral tears is very simple, once tho exposure is 
obtained and tho patollu sutured. The fringes of the ligament or tendon in 
which the patella dovolops and within which tho fracture occurs arc alwnyB to 
be lifted out from between the fragments, trimmed, and sutured. If these are 
followed laterally, it will be found that tho tear does not cease at the lateral 
margin of tho patella, but extends for a variable distance into the aponeurosis 
and capsular ligament. The edges of the tear may be freshened if thought 
necessary, taking care not to remove good tissue. The flaps should then be over- 
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lapped slightly and sutured with interrupted mattress stitches of fine kangaroo 
tendon or chromic gut. A very fine running suture of the same may be used 
to secure a more perfect coaptation of the edges. Tho remainder of the opera¬ 
tion is as for the putclln fructnre. 

After-treatment. —After-treatment is very important in these cases. A 
Stimson posterior molded plaster splint is the l>est means of immobilisation, 
and this should l>e continued for slamt. (1 weeks. From the fifth tiny, however, 
the dressing may Ik* removed for massage ami baking. A few degrees of passive 
motion may bo tried at the end of .‘l weeks, but nothing is to Ik* gained by early 
active motion. Weight-Waring may U* allowed at any time us soon as the acute 
reaction has subsided. 

Results. — The results in practically all eases when* a good aseptic technic 
is employed are perfect or nearly so. Even with only fibrous union in the 
patella, the results are good provided the lateral tears have lieeii properly su¬ 
tured. Tho dangers art* those of any major o|N>ratioii in which a large joint, is 
opened. 

TUBERCULOSIS OF THE PATELLA 

Indications. Isolated tuWrculosia of the patella is a rather rare lesion but 
is iK-cnsiouully met with and requires operative treatment. The diagnosis is 
rarely if ever made except at ojieration. The indications for njKTatinu are clear 
if a swelling is present in or ii]s>n the patellu of a chronic nature ami not involv¬ 
ing the knee-joint or the prcpntdln bursa. With the aid of the X-ray in antero- 
jKisterior and lateral views, the former taken from Whind forward, the amount 
of bone involvement can be fairly well determined in advance and the proper 
treatment adopted. If the disease, is simply a purl of a joint tultfrculnsiH, the 
treatment is entirely different from that of isolated disease and lavoines only a 
part of u joint resection. The contra-indications to operation are the same as 
for any simple ojxsrutivc procedure in a tul>ereulouH subject. In other words, 
the operative treutment is only indicated in those eases in which the hs’al focus 
is the principal one in the body and in which there is u fair chance of a radical 
removal of the disease. 

Method of Operation. —The instruments needed for the operation are the 
usual dissecting Bet, with the addition of a good lsmc curet, gouge, chisel and 
mallet, periosteal elevator, and large burr. 

If the disease, as determined by clinical signs and the X-ray, is of any ex¬ 
tent, a generous curved transverse incision, convexity downward, should bn 
used. The nnus of the incision should extend well upward onto the thigh and 
the middle of the curve should be nearly over the tulieroaitv of the tibia. Every 
aseptic precaution should lie observed, as the danger of opening the joint is 
considerable. The flap of skin and subcutaneous tissue is reflected well upward 
onto the thigh, exposing the patella tendon and the lateral uponeurosis freely. A 
vertical incision is then made down to the patella and the aponeurotic struc¬ 
tures divided and turned outward to the border of the patella, on either 
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side, which is a rather difficult procedure, as the tissues are very ad¬ 
herent 

Once the patella is freely exposed, a thin, wide chisel is used to remove the 
outer layer of bone until the extent of the involvement can be determined. The 
remainder of the operation may be performed with the gouge, curet, or burr, 
according to the operator’s choice. The whole patella may be enucleated if the 
involvement is extensive, but it is better to preserve tho posterior shell with the 
joint cartilage if possible, and for this reason tho use of the power-driven burr 
is strongly advocated, as a clean removal may be carried out with much less 
danger of injury to the joint. The cavity in the patella tendon should then be 
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sterilised with pure carbolic acid (phenol) followed by alcohol, dried and 
packed with gauze until the next steps of the operation are completed. 

There are 3 methods of closing the gap in the patella tendon. The cavity 
Stay be simply packed with gauze and allowed to heal by granulation; a flap 
of muscle and aponeurotic structures may be turned down from above;. or 
lateral incisions may be made and flaps slid in to meet in the midline. The 
first plan is tho simplest, but will result in a tedious convalescence and possibly 
in a weak kneo from stretching of the scar. It is only to be recommended when 
local or general conditions are such that a plastic is contra-indicated. The 
second plan is the one recommended by Murphy. It is not difficult to perform, 
but tho blood supply of the flap is poor and necrosis may occur. It necessitates a 
wide dissection of the flaps. The third plan is simple and easy to carry,out It 
will not weaken the joint if the freeing incisions are made in front of the lateral 
ligaments. It must he borne in mind that in Murphy’s method the nerve supply 
of the muscle flap is destroyed and that the flap must inevitably atrophy and 
disappear, being replaced by fat and fibrous tissue. 
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If the tuberculosis of the patella ia only a part of a general involvement of 
the joint, the indications are for a wide removal of tho adjacent involved tis¬ 
sues. No attempt at conservative treatment is to lie thought of. If tho bone ia 
only slightly involved, n part of it may possibly Ik* preserved and used in one 
of the various plasties for completing the ankylosis of the knee, but in general 
true conservatism demands a radical removal of the entire patelln. 

Besnlts.—The danger of tho operation ia comparatively alight provided tho 
joint is not opened. The results are fairly gixxl in this class of cases, depending 
upon the degree of bone involvement und upon tho jxwsibility of radical re¬ 
moval of the diseased focus. A strong, useful knee may bo expected in thu early 
cases and in those in which the knee-joint is not involved. 
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8UHC1ICAL TIIKKAPKU8I8 OF TilK FACE AND 80AI.P 
Wii.mam S. Thomas 

SURGICAL ANATOMY OF THE 80ALF 

The scalp (see Fiji. 1) consists of live layers covering the crnuinin as 
follows: 

(1) Skin, 

(•2) Subcutaneous fatty tissue, 

(:i) Occipitofrontalis muscle and its aponeurosis, 

(-1) Subaponeurotic connective tissue, 

(5) Pericranium or periosteum of the skull. 

'Fhe skin over the scalp is the thickest ujkhi the Ixuly and is closely at¬ 
tached to the underlying muscles so that they move together. This close 
attachment prevents the occurrence of swelling during iiitlammatious of tho 
scalp except to slight degrees. This close attachment of skin to muscle, to¬ 
gether with the scant supply of fat in the intervening fascia, also accounts 
for the great scarcity of li]mmnta here and the slight degree to which tho 
scalp participates in oliesitv. 

The rich supply of sebaceous glands in the skin of the scalp uccounts for 
the common occurrence of wens in tlm locality. 

The thin broad layer of the occipitofrontalis muscle and its tendinous aponeurosis 
reach over nearly the whole scalp. In front it extends to the eyebrows, at the sides 
nearly ns low as the zygoma and behind, it terminates at the. su|N>rior curved line of 
the occiput. 

After extensive abscesses under tho muscle have been thoroughly incised and 
drained and are healing, it is ms-essary to keep the sliding sculp ut rest upon tin 1 
cranium by strapping and bandages. 

The loose character of the eonnective tissue. Ixtwccn the muscle and the im¬ 
movable periosteum ullows of considerable movement of the outer three layers ujsm 
the skull. In machinery accidents, where the sculp is tom from the skull, it is in this 
layer that the separation occurs. (Layer 4, Fig. 1.) 

The scalp is especially well nourished by blood-vessels, many of which 
course through the skin itself, so that necrotic conditions are rare here, even 
in cases of severe lacerations or other injuries. 

519 
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The pericranium may be easily stripped up from the skull except at the 
sutures, but even if this occurs as the result of injury, necrosis of the under¬ 
lying bone rarely follows. On tho other hand, once a portion of tho skull is 



o 


lost, there is but little hope of new bone 
being formed to repair the defect, even 
though the pericranium has been left 
intact. 

The two layers of tissue, viz., numbers 
2 and 4 (Fig. 1), arc of especial surgical 
interest since it is in their loose meshes 
that the extravasuted blood of hematomata 
and the pus of iufcctions lodge. 

In the temporal region the thick 
body of the temporal muscle forms a 
pad filling tho temporal fossa. This 
pad is covered by u firm layer of fascia 
securely attached above to the temporal 
ridgo on tho temporal and parietal 
bones and below to the zygomatic arch. 
Over this fascia is a layer of fatty sub¬ 
cutaneous fasciu. 



Abscesses in the fossa arc confined by 
the dense fascial layer and tend to point 
downward into the maxillary regions and 
even into the neck. 
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Fro. 1 . —Diagram Saownra Layers or Scalp 
and Sites or Abscess or Hematoma. 

A, B, C, nnd D—1, Skin; 2, subcutaneous 
fascia; 3, aponeurosis of tho occipitofrontalis 
muscle;'4, loose subaponeurotic fascia; 6, peri¬ 
cranium or periosteum covering tho skull; 0, 
skull. B—Suboutuncoua abscess or hematoma. 
C—Subaponeurotic absceee or hematoma. D— 
Subperiosteal abscess or hematoma. 


Hematomas or collections of blood 
in the sculp, if occurring in the sub¬ 
cutaneous fascia will be small, on ac¬ 
count of the density of the tissue, but 
those in the loose layer between the 
aponeurosis of the muscle and the peri- 
ostimn may be large, but the blood-ves¬ 


sels in this cellular tissue are not abundant enough to make it a common experi¬ 
ence to see hemorrhages raising a considerable part of the scalp. (See Fig. 1.) 
Hemorrhages between the periosteum and cranial bones do not cross 


the suture lines. (See Fig. 1.) They are rare except among new-born in¬ 
fants whose heads have been exposed to undue pressure during labor (enceph- 
alocele). 
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SUBOIOAL ANATOMY OF TEX FACE 

(Exclusive of Eye, Xose, Mouth, Serves, and Salivary Glands) 

The skin of the face (see Fig. 2) is thin anil connected by a delicate fascia 
to the underlying structures. To these characteristics are due the fact that 
abscesses of the face point and discharge externally before they attain great 



1—Facial vein; 3—posterior auricular nerve; 3—apleniua capitis muscle; 4—minor occipital nerve; 
S—trspesiua muscle; 6—ateraomastoid muscle; 7—parotid aland; 8—transverse facial artery; 9— 
occipital artery; 10—treat occipital nerve; 11—occipital fibers of occipitofrontalis muscle; 13—pos¬ 
terior auricular artery; 13—temporal vein; 14—attolens aurem muscle; IS—parietal hranch of tem¬ 
poral artery; 16—frontal artery and nerve; 17—frontal fibers of occipitofrontalis muscle; IS— supra¬ 
orbital nerve and artery; 19—frontal vein; 30—frontal branch of temporal artery; 21—temporal artery; 
22—-orbicularis oculi muscle; 23—annular artery; 24—auriculotemporal nerve; 25—levator labU 
superions; alaqs nasi muscle; 26—levator labii superioris muscle; 27—sygomatieua minor muscle; 
28—sygomaticua malm muscle; 29—parotid duct; 30—buccinator muscle; 31—orbicularis aria muscle; 
32—facial artery; 33—mssseter muscle; 34—depressor labU inferioris muscle; 35—depressor anguli 
oris muscle; 36—platysma myoides muscle. 

84 A 
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size. The skin of the face is well supplied with sweat glands and sebaceous 
follicles as is evidenced by the common occurrence there of acne. 

The connective tissue of the face is lax enough to permit of the spread in 
it of sero.us exudates in dropsical conditions or pus in cellular infections. 
This laxity is especially marked about the orbit. The skin about the symphysis 
of the chin is adherent to the bone in somewhat the same manner as that of 
the scalp is to the cranium. 

As in the case of the scalp, so in those parts of the face where the skin 
covers prominent bones as in the chin or check, a blow with a blunt instrument 
often causes a clean incised wound. 

Although there is a plentiful supply of subcutaneous fat in the face, yet 
fatty tumors here arc rare. The thickness of the tissues of the cheeks and lips 
favors tho lodgment of foreign bodies; and the softness of these parts permits 
the rare form of necrosis in young children known as cancrum oris or noma 
to destroy considerable areas rapidly. 

The vascularity and mobility of tho facial tissues permit of good results 
in extensive plastic operations, and it iB doubtless this same vascularity which 
accounts for the frequency of nevi upon the face, and again is instrumental 
in the notable readiness of wounds here to heal promptly. 

The pulsation of the facial artery cun best be located by the pulpating finger 
at the lower border of the jaw as the vessel passes up in front of tho masseter 
muscle. At this point its accompanying vein is close to it but elsewhere the two 
vessels are separated by a considerable interval. (See Fig. 0.) 

The facial vein lias deep connections which anastomose with tho cavernous sinus, 
tho internal jugular, and even with tho intracranial veins. Th<>se connections explain 
the fact that carbuncles of the face occasionally cause tho fatal complication of septic 
thrombosis of the cerebral sinuses. 

The malar bone is esjieciully firm and rests upon the more delicate superior maxilla, 
into which it may be driven without being broken itself. 

The superior maxilla is fragile but vascular and is readily repaired. For¬ 
eign bodies may be driven into its cavity, the antrum of Highmore. The 
bone is a favorite site for phosphorous necrosis. 

The periosteum of the upper jaw is like that of the skull in not being apt to form 
new bone after it has been destroyed. In this respect it differs notably from the perios¬ 
teum of tho lower jaw where a productive periostitis is often seen after disease or injury. 


PROCEDURES AND APPLIANCES USED IN SURGICAL THERAPEUSIS 
OF THE FACE AND SCALP 

OXBBOH DIOZTD SNOW 

Carbon dioxid snow is a valuable agent for destroying abnormal tissues 
upon the surface of the body and is especially applicable to the treatment of 
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certain lesions upon the face, such as superficial cpithcliomatn, lupus, moles, 
and nevi, because of the freedom from consequent scarring. 

This substuncc is readily obtained from surgical instrument makers in 
small steel cylinders or in the large containers used in charging soda water, 
and is not expensive. Apparatuses are sold for the purpose of fashioning 
the snow collected at the outlet of the tank into shapes suitable for use in 
treating skin lesions. Such an apparatus is adjusted to the vent of the tank 
and when nllowcd to esoajH* into it, the carbonic acid gas condenses into a 
cylindrical mold forming a pencil of compact snow rcudy for contact with the 
lesion to he treated. 

It is possible, however, to make satisfactory thenijK'Utic. use of the snow 
with no other apparatus than the tank, some twine, and n pirn; of chamois 
skin a foot or more in diameter. The leather is doubled in several thicknesses 
and applied over the gas vent so as to make a small bag with its month tied 
securely in place with twine. While the snow is Is-ing collected in the bog 
the outlet of the cylinder must Is 1 at its lowest, part. When tho outlet vnlvo 
of the tank is o]M'n, cautiously at first and then more freely, there comes a 
rush of escaping gas which immediately condenses into hard dry snow within 
the chamois bag. When the bag contains enough snow, as will Ikj made evi¬ 
dent by pinching it Itetwecn the fingers, the valve is closed and the whole 
removed. The snow is manipulated into the form of a bull or pencil by tho 
hands of the operator while it is still within the leather. At all times tho 
operator’s hands must la? protected from prolonged contact with tho snow in 
order to avoid frost-bite. 


A neatly formed stick of tin- snow for therapeutic use may l»c collected in n mold 
of blntting-pai>er rolled in several thicknesses around a pencil mb n form, which is then 
removed and the roll of j>h|kt reinforced by being wrapped with narrow turns of ad¬ 
hesive plnster so that it will not burst under the pressure of the escaping gas. This 
mold is closes! at the end by pinching it and folding it buck, holding it firmly with 
more turns of the plaster. 

Stich an improvised mold will require an outlet nozzle on tho tank ovor 
which it may bo fastened. 

Tho temperature of the snow as it is received from the tank (79° below 
zero) is low enough to cause it to l*e destructive to superficial ulcerations 
about the face when pressed firmly against them for •/. to \\i, minutes, but 
for larger thicker lesions such as moles, angiomata, etc., it may la*, necessary 
to lower the temperature of tho snow sti.ll further by adding a little other to 
it. The resulting slushy snow is packed into as hard a mass as possible by 
manipulation in tho chamois leather or with whatever apparatus is used. 

I have applied the snow •■onveniently by means of simple hard rubber syringes. 
The nozzle of such a syringe is cut off, the piston drawn back and snow packed tightly 
into the barrel. The open end with its snow presenting is then pressed firmly against 



524 SURGICAL THERAPEUSIS OF THE FACE AND SCALP 


the lesion. Enough additional pressure is made with the forefinger upon the handle 
to keep the evaporating snow firmly in contact with the lesion for the proper period 
of time. 

The parts should bo cleansed before applying the snow since the latter is not an 
antiseptic. Refrigeration lowers tho vitality and resistance to infection of the parts 
treated. 

While the snow is being applied the skin is put on the stretch if necessary 
to give it a plane firm surface. Tho snow should overlap the surrounding 
healthy skin as little as possible. The snow and ether mixture will require less 
time to produce a given effect than will the hard dry snow. From 20 to 90 
seconds are the usual extremes of time used for a snow application. If the 
lesion treated by immediately over bone, caution should be used to avoid an 
overdose. An ulcor followed by an unsightly scar may follow the application 
of the snow for too long a time. In large lesions areas of *4 in. in diameter 
are treated at each sitting. 

The pain from the application is trifling and is soldom complained of. The 
immediate objective effect is a marked blanching of the hard frozen area. Its 
surface is depressed below the level of tho surrounding skin by the pressure 
of the snow. When thawed the treated area begins within a few minutes to 
show slight redness and swelling. A bleb as after a second degree burn may 
appear later but thoro is less pain. Tho treated area is kept clean and pro¬ 
tected by a light dressing. If the lesion is superficial and the snow applied 
for less than 30 seconds no bleb is likely to appear. In from 10 days to 2 
weeks healing should bo complete. The skin is smooth and somewhat red¬ 
dened for a timo but it gradually laconics pale and the scar is soft and docs 
not contract. 

The application of carbon dioxid snow is not suited to patients with very 
poor circulation or with much lowered vitality. 


ADHESIVE PLASTBB 

The modern white non-irritating adhesive plaster is a great improvement 
over the older preparations and is especially useful in the treatment of various 
surgical conditions of the scalp and faco. Its especial uses arc to retain 
dressing in place and to take tho place of skin sutures. For the latter pur¬ 
pose narrow strips are applied across the line of incision while tho edges are 
held in contact. The technic is too obvious to require description here but 
it may not be amiss to mention the fact that if ready sterilized strips are 
not available tho plaster may be sterilized by exposing it in a closed recep¬ 
tacle for 8 hours or more to the fumes of formaldehyd. A ready means 
of sterilization is to pass the strips just before use through an alcohol 
flame rapidly but repeatedly so as to kill all bacteria upon it but yet not 
burn it. 
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COLLODION 

Flexible collodion is applied over sutured wounds which are partly healed 
or have no tendency to ooze. Its impervious naturo makes it desirable in the 
protection of wounds from outside infection, but this quality also contra¬ 
indicates its use where it might prevent the free drainage of any wound se¬ 
cretions. It may be painted over gauze or over a thin layer of cotton wadding 
in covering small wounds. The cotton or gauze is cut to proper shape and 
size to cover the wound and the collodion is painted on over it and on tho 
surrounding skin for a little distance. It dries quickly and adheres to tho 
skin and to the dressing in an impervious semitransparent layer. A neat 
covering for small wounds is made by cutting one or two layers of chiffon 
to a proper size and painting the collodion over this. 

BUBOOTIOUXtAB HU T U H E 

The hidden continuous suture is well adapted to the repair of incised 
wounds of the face where it is importuut to avoid conspicuous scars. It leaves 
no needle puncture marks 
save at tho cud of the 
wound and secures a neat, 
approximation of the edges 
when properly done. 

The noodle may l>o 
straight or curved and the 
suture material is prefer¬ 
ably of silk or linen. 

The operator begins the suture at one end of the wound as with the ordi¬ 
nary continuous type, but all stitches after the first one, instead of penetrating 
the surface of the skin, pass in and out of the wound edges in the true skin 
beneath the cuticle from side to side as shown in Figure -i. When crossing 
from one side of the wound to the other the needle enters the skin directly 
opposite to the point of last emergence or possibly a little hack of this. Tho 
sutures are left loose and the wound gaping until its length has been traversed, 
when each crossing of the thread is caught successively in a thumb forceps 
and pulled taut so that the wound is neatly closed. While the last crossing 
is still held in the forceps the finish is made in the manner of an ordinary 
suture, puncturing the skin as was done at the beginning. A refinement of 
the method which obviates any puncturing of the skin surface is accomplished 
by fastening each end of the thread to a pledget or little roll of gauze instead 
of to the skin. (A fine continuous silk suture passed through tho Bkin edges 
in a skillful manner leaves less scarring than any subcuticular suture and 
causes no irritation in the face.— Editok.) 



Fio. 3. — Diagram or Hiwoutioiimh Hiititm. 
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WBT DBEBBUTOB 

A saturated or half strength boric acid solution and a normal salt solu¬ 
tion are especially applicable about the face, where stronger antiseptics would 
harm the organs of special sense, but the best all-around wet dressing here 
is perhaps Wright’s solution of sodium citrate (1 per cent) and sodium 
ehlorid (2 per cent.)- This is bland and not especially antiseptic but it has 
the great advantage of being diffusive and of preventing the coagulation of 
discharges or secretions. Tu this respect it is directly the opposite in 
action of solutions of mercuric bichlorid which coagulate albumin and are 
Beldom desirable as wet dressings. Alum acetate solution (saturated) is 
an excellent wet dressing, widely used in superficial infections. If used 
about the face, especial care should be taken to avoid contact with eyes or 
mouth. 

A wot dressing becomes dry by evaporation in an incredibly short time 
and the moisture should be frequently replenished. If the dressing is cov¬ 
ered with an impervious layer of gutta-percha tissue, oiled paper, or oiled 
muslin, etc., evaporation will bo delayed and rewetting will not be so often 
required. When such an impervious covering is used, however, care must be 
taken in supplying fresh moisture that every part of the dressing is saturated. 

Once the wot dressing has been thoroughly drenched with a solution of 
any salt, subsequent wettings may be made with sterile water inasmuch as 
the salt itself does not evaporate. 

Tho wet dressing is a sheet anchor in many inflammations and never does 
harm. (Three to 5 per cent, aluminum acetate is tho best wet dressing known to 
me.—E ditor.) 

PIOBIO ACTED DRESSINGS 

A 2 per oent. aqueous solution of piorio acid applied as a wet dressing is 
the best application for bums of the seeond degree from whatever cause. 

Stronger solutions are unnecessary and if applied over extensive surfaces 
will cause constitutional poisoning. Sterile gauze is applied to the lesion and 
soaked with tho picric acid solution. Loss by evaporation is taken care of 
either by frequently replenishing with water or else and preferably, by covering 
the dressing under the bandage with an impervious layer, as of oiled paper 
or rubber tissue. Such a dressing is left in place for a day or two before being 
replaced unless copious serous oozing requires more frequent changing. Under 
this dressing for bums, pain subsides, oozing ceases and healing begins in a 
surprisingly short time. 

The yellow staining of the skin by picric solutions is conspicuous and 
rather persistent and should be anticipated by the surgeon. The aqueous 
solution will even pass through a rubber glove and stain the surgeon's hands 
if the contact is long continued. 

This permeating power of the solution may be used in treating various 
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superficial inflammations and infections of the skin by painting it on and 
allowing it to dry. 


BIBB'S HYPEREMIA OF HEAD AMD FACE 

The whole head may bo rendered hyperemie by a broad ligature about the 
neck just tight enough to cause a moderate venous stasis of all tho parts 



Fio. 4. —Ritmikr Tvnr. I.ihatcrr nr Whoi.k 
Scalp. 




Flu. ft.—V ahioi m Kuiimh nr <!i.aiw f'iri*H 
with Hi'iinr.ii Sn-rinN Hin.nn nm Ap¬ 
plication nr lllt.H'M IIvpmo.mia. 


peripheral to it, without interfering with the carotid circulation. Hut hy¬ 
peremia of the head caused by this method is uncomfortable and extends to 
parts not under treatment, and is seldom used. It is mentioned here in order 
to remind the reader of its possibilities in the absence of projier apparatus 
for the usual method of hyperemie treatment. 

Soalp. —Ligation of the. scalp (see Fig. 4), applied just tightly enough to 
cause moderate venous stasis only, is a practical means of producing thera¬ 
peutic hyperemia in the treatment of inflammatory diseases of tho vertex 
where the application of I tier's suction cups is less practicable than on other 
surfaces. 

lace. —Bier’s suction cups (sco Fig. 5) aro applied to tho skin of tho face 
and occasionally of the scalp, particularly in cases of furuncle, acne, carbuncle, 
simises, and drained abscesses. They are of many shapes and sizes but those 
shown in Figure 1 are applicable to most areas idsmt the face. Some cups 
arc shaped so as to hold the discharges of wounds under treatment and to 
prevent soiling of the rubber bulb. The obl-fashioncd dry cups with rubber 
suction bulbs answer for the treatment of small lesions upon the face such 
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as acne pustules and small furuncles but usually hare the disadvantage of 
small size and weak suction power. The diameter of the oup should always be 
great enough to include healthy skin about the lesion under treatment. If the 
skin is rough and dry and suction is incomplete, vaselin may be applied to 
the edge of the cup in contact with the skin. To apply it, the bulb is squeezed 
and the open end of the cup is pressed against the skin. The bulb is then 
released and atmospheric pressure holds the cup in place while the skin is 
puffed up into it. If the vacuum is too greet, the skin will become cyanotic 
and discomfort will be complained of. The cup should be applied with the 
bulb squeezed just enough so that when released the skin will be reddened and 
raised moderately under it. 

In the caso of suction hyperemia, as well as with stasis from constriction with a 
ligature, proper technic requires that the parts under treatment shall be: (1) red, not 
cyanotic; (2) warm, not cold; (3) comfortable, not painful. 



In the treatment of acute inflammations the suction cup is left in place 
for from 8 to 5 minutes and theu removed until the hyperemia disappears, 
when it is reapplied in the same manner, thus insuring a fresh supply of blood 
and phagocytes at the Bite of the lesion. From 2 to 4 such applications are 
made at intervals of from 8 to 24 hours. 

Every detail of the technic should be rigidly adhered to and the method 
should not be entrusted to the care of persons other than those who can carry 
it out properly. 

The cups and bulbs are sterilized by boiling. 

NOBMAX. INCISION XJHBS OF FACE AND 80ALP 

Kocher has made the surgical world conversant with the work of Karl 
Langer who in 1861 first demonstrated the existence of lines of cleavage in 
the skin of the human body. 
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In all parts of the body, but especially about the face and neck, the appearaaqs 
of linear cicatrices after simple cutting operations is best if the incisions hare heen 
made in the direction of these lines of cleavage. Wound edges after incisions in these 
so-called “normal lines*’ fall naturally and neatly together without gaping and requilfe 
few sutures to hold them in plncc. If, however, the incisions are made in other direc¬ 
tions the wounds gape widely and it is difficult to secure accurate approximation of 
their edges even with sutures placed closely together. After healing the scar following 
a normal incision is almost unnoticeablc, while one after a cut at right angles to a 
cleavage line is apt to be more or less permanent. If an incision in the line of akin 
cleavage is made for the purpose of drainage of an abscess, or to open an area Of 
cellulitis, it will be apt to dost* prematurely and must 1 h* kept open by artificial means, 
such as a tube or other drain so long as drainage is required. When such a wound 
heals, however, it will naturally give a better cosmetic result than would ono made at 
right angles to it which would be more easily kept open. (See Fig. U.) 



Fin. 7. SKi.r-Hoi.niNo Ksthactor. 


Incised nr lacerated wounds of the hairy scalp arc not apt to gape, no mat¬ 
ter what their direction, unless they are deep enough to extend through the 
occipitofrontalis muscle and then only when at right angles to the direction 
of its fibers. 

SELF-HOUmro BBTHAOTOB 

This self-holding retractor devised l»y me, in IftflJ}, is of usn in cutting operations 
about the fuce and scalp, especially where assistants may be lacking. It is easily ap¬ 
plied, quickly shifted and will stay where it is put. It takes up little room when in 
use. The circular spring rests flat upon the surface of the skin and the bend of the 
hook is arranged so as to prevent the circle from Tising and getting in the operator’s 
way. The instrument is made of phosphor bronze or German silver wire. The ends 
of the wire are brought together in the grasp of fingers and thumb. The retracting 
ends are then put into the wound so that its edges are pulled apart by the spring of 
the wire. A delicate retractor with a 1% in. circle may he used in a small cyst of the 
face while a long wound may be kept open in its whole length by one or two of the 
larger sizes with their openings facing each other. (See Fig. 7.) 

KXOBEb’B MOW CLAMPS 

As a substitute for skin sutures the Michel skin clamp has the advantages 
of quickness and ease in applying and the avoidance of stitch marks and stitch 
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abscesses. In cases where there is much tension of the sutured skin, or where 
there is a large cavity to ho obliterated, these clamps must be supplemented 
by deep sutures. 

The metal clamp while open and ready for use is held in the grasp of espe¬ 
cially designed forceps, with the reserve supply upon a holder or rack from 
which it is easily removed after being grasped by the applying forceps. While 
the skin edges are adjusted and held in apposition by toothed forceps or 
tenacula, or even by the fingers, the damp is applied across the wound and 





fio- 8- —Michrl’r 8am Clamps and Apparatus for Applying and Rbmovino Them. 

1—R*ck for holding clamps when not in uso; 2—applicator forceps with a skin damp in its bito 
for pinohlng together tho edgra of a skin wound; a— removal forceps. The curved jaw is slipped under 
the bent damp. When tho jaws of the forceps arc brought together tho damp is released and removed; 
4—straightened damp held in tho bite of removal forceps. 

pinched into a bent position so as to squeeze tho wound edges into coaptation. 
Tho material is just strong enough to keep its shape until bent straight again 
by the removing forceps. The tiny point at each end of the clamp penetrates 
tho skin only enough to secure the instrument in place. The clamps are ap¬ 
plied at distances of from % to % in. apart according to the character of the 
wound. If the incision has been made in the line of cleavage of the skin (see 
Normal Incisions) comparatively few clamps will be needed to secure ac¬ 
curate coaptation of the wounded edges. 

Numerous forms of forceps for applying and removing tho little hooks 
are sold by instrument makers. One of each of these together with a holder 
is shown in Figure 8. Several of the applying forceps may be used at an 
operation, an assistant loading one or more while still another is in use by 
the operator. 
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LIGATION OF THE FACIAL ABTEBY 

Ligation of the facial artery is called for at times to control hemorrhage 
from wounds in it, or us n preliminary step in operations likely to ho com¬ 
plicated by hemorrhage sneh as those for angioma of the face, or malignant 
growths supplied with blond by it. Its anastomoses are so extensive that 
when it is divided it must la 1 ligated on the distal as well as on the proximal 
Bide of the division. 

The pulsations of the artery uro most, easily felt where it passes upward 
across the bonier of the 
lower jaw in the depres¬ 
sion formed by the an¬ 
terior edge of the mns- 
seter in u s c 1 e, which 
niukes a landmark. At 
this point the artery is 
comparatively sujierfi- 
cial, being covered only 
by the skin, superficial 
fascia, and the thin 
platysina inyoides mus¬ 
cle and still thinner 
deep fascia. The facial 
vein accompanies it and 
usuully lies to its outer 
and posterior side. (Sec 
Figs. 2 and 9.) 

vi i • i • • • ins#**'" fs- 

The 1-inch incision. .. „ _ .. . , 

. hn. 9 .—Rhlatiunh or Iacial Amtesy run Liciatiom. 

in order to leave an in¬ 
conspicuous sear, is made parallel to the border of the jaw (see Normal In¬ 
cisions ) and directly over it, lmt it is made while the skin is pulled upward from 
the neck by the fingers of the operator’s left hand. This procedure will make 
the skin wound drop back half an inch or so lsdow the level of the ligature at 
the completion of the operation. The incision, lasing ove.r the artery and vein 
and at right angles to them, is cautiously made. Upward retraction of the up¬ 
per wound edge is maintained by a broad sharp retractor during the dissection 
and ligation of the artery. The artery is located by the landmark of the masse- 
ter edge and by its own pulsation and is freed from its surrounding fascial 
attachments and sheath by careful dissection, both sharp and blunt. The liga¬ 
ture holder (usually a prolss or blunt hook armed with catgut through an eye 
near its end) is passed close to the artery from Udiind forward and then with¬ 
drawn, leaving the catgut held in place, ready for tying in a square knot. When 
its ends have been cut off and all bleeding points in the wound checked, the 
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retractor is removed and the line of the akin incision is allowed to return to 
its natural position below the border of the jaw where it will be more or less 
hidden. Michel skin clamps (see Michel Skin Clamps) or fine silk sutures 
repair the wound in the usual manner. 

For general directions as to the ligation of arteries the reader is referred 
to another part of this work. 


INJURIES OF THE FACE AND SCALP 

SCALP WOUNDS 

Contused Wounds. —Contused wounds are of surgical interest when they 
are complicated by hematoma. (Sec Hematoma of Face and Scalp.) 

Abraded Wounds. —Abraded wounds arc sometimes complicated by the. 
presence of dirt or foreign bodies imbedded in the skin. The aims of their 
treatment are cleanliness and prevention of infection. 

The scalp is shaved on and about the wound. If particles of dirt, coal 
dust, grease, etc., are imbedded in the abraded surface, they should be removed. 
Simple washing may not suflice in which case the wound is scrubbed with soap, 
wator, and a stiff brush under an anesthetic if necessary. The wound is 
rinsod with sterile water or saline solution and a protective dressing applied. 
Sterile strips of rubber tissue laid over the abraded surface will prevent ad- 
herenco of the dressing and permit the rapid formation of new epithelium. 
So will a mild antiseptic ointment or one of scarlet red. 

Punctured Wounds. —Punctured wounds of the scalp are especially dan¬ 
gerous on account of the liability of their being accompanied by a complicating 
fracture of the skull. When tho history of the injury suggests that the skull 
has been injured it is essential that the punctured wound shall be enlarged by 
an exploratory incision. Such an incision should extend through the scalp 
and will serve the double purpose of clearing up the diagnosis and of per¬ 
mitting a thorough cleansing. (See Fractures of tho Skull.) 

Laoerated and Incised Wounds. —Lacerated and incised wounds, if through the 
skin only, do not gape. If they are widely open it is usually because their edges are 
drawn apart by the fibers of the occipitofrontalis muscle which has been included 
in the wound. 

The essentials in the treatment of lacerated scalp wounds are cleanliness, 
approximation of the edges, rest and protection. The vicinity of the wound 
for a distance of an inch away in all directions is cleared by shaving. If, 
after all blood has been wiped away, careful examination shows no gross dirt 
or foreign bodies in the wound and the history of the injury does not contra¬ 
indicate it, the wound and neighboring dry skin may be sufficiently cleansed 
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by the application of tincture of iodin. A 5 per cent, alcoholic tincture in 
swabbed on freely and will cause but trifling pain. If necessary the parts are 



Kiu. 10 .—Hemostatic Foiran ro* Wound Emu in Scau. 


cleansed with sterile water, liquid soap, and brush. Hairs, dirt, or any other 
foreign substances may be picked out of the wound with thumb forceps. 

Bleeding from 
lacerated scalp wounds 
is often considerable 
owing to the difficulty 
which the severed ves¬ 
sels have in retracting 
into the dense tissue 
of this portion of the 
body. The first step 
in checking hemor¬ 
rhage is thorough re¬ 
traction of the wound 




edges so that no part 
of it is hidden from 
view. Ordinary ar¬ 
tery forceps are not 
always well adapted to 
catching bleeding ves- 



c 


sels in the dense layers 
of the scalp. For this 
purpose special scalp 
forceps are mado(Fig. 

10). Small sharp- 

pointed artery forceps p, 0 n.—W bono and Rioht Method* or AmviNa a Hutu** m a 
can be pushed into the SumtnnAi. Wound. 



scalp tissues and will 
usually suffice. A use¬ 
ful form of retractor 
for scalp wounds, es- 


A—The suture is introduced more or less parallel with the wound 
surfaces. This results in B, the formation of a cavity under the skin 
from the purse-string action of the suture when tightened; C—correct 
manner of applying the akin suture. It is carried well out into the tis¬ 
sue* at each side. D—When the suture is tightened the whole depth 
of the wound is brought together and no cavity is left. 
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pecially in cases where assistance is lacking, is the self-holding Bpring instru¬ 
ment shown in Figure 7. Persistent oozing from tho surface of the edges of 
the wound may bo checked temporarily by pressure until the wound U ready 
for suturing when frequent interrupted sutures which include all the layers 
of the scalp will permanently control hemorrhage. These sutures are applied 
as shown in Figure 11 so as to make even approximation of the wound surfaces 
and not cause gaping in tho central layers. 

A patient with a lacerated scalp wound should be examined carefully for 
tho presence of a possible fracture of tho skull. If only the superficial layers 
of the scalp have been divided at tho time of injury and the history or tho 
patient’s condition leads to a suspicion that a fracture exists it is the surgeon’s 
duty to complete with the knife the division of the scalp layers down to the 
skull so that tho latter may be examined for the presence of a fracture. 

A small impervious drain is left protruding from one point in tho line 
of the sutured wound if its asepsis is doubtful. 

Sutures of silk are commonly used in repairing scalp wounds but have no particu¬ 
lar advantage over those of silkworm-gut, horsehair, linen or tendon. Interrupted 
sutures are generally used. In emergency cases where materials are scant it is possible 
to use the patient’s own growing hairs ns makeshift sutures. Small wisps of them are 
caught together on each side of the wound and tied like ordinary sutures over a strip 
of folded gauze laid along the line of the wound. 

. The sutured wound is covered with a pad of dry sterile gauze held in 
place by a bandage for 24 to 48 hours. After this, when oozing has ceased and 
if the wound bo not large tho dressing may bo hold in place by collodion or 
strips of adhesive. Tho sutures arc removed in 4 or 5 days. 

In cases where there is a possibility that the skull is fractured, licxamethyl- 
enamin .5 gm. every 4 hours may bo given as a prophylactic against infection of 
the meninges. Laboratory evidence is against the bactericidal value of this 
drug elsewhere than in acid urine but clinical experience seems to be in its 
favor and it will do no harm. 

HEMATOMA O V BOALF 

Hematoma of tho scalp is treated with tho aim of assisting nature to cause 
the absorption of the extravasated blood if possible. Failing in this the cir¬ 
cumscribed collection of blood is evacuated. 

Absorption can occur only in the absence of infection, and to prevent this 
complication the scalp is sterilized in the vicinity of the tumor. The hair is 
removed by clipping and shaving and the skin cleansed with warm water, 
soap, and a brush. If the skin be reasonably clean and dry, sterilization is 
best effected by painting it with the official tincture of iodin (10 per cent.). 
After sterilization a pressure bandage is applied over a sterile gauze pad upon 
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the tumor and renewed us mnm as it becomes loosened. If this treatment is 
to succeed the swelling will steadily diminish in size. 

If the fluctuating muss shows no diminution in size after aovorat days 
have elnpsed, it may be understood that the lymphatics are unable to carry off 
its contents und the surgeon will proceed to evacuate it externally. 

Operation. A small incision under Kn'uI auesthesiu is made at or near 
„^|ft,.pcriphcrv of the swelling and the retained blood is allowed to flow out. 
According to the nature of the cause of the hematoma, the patient's general 
condition and the length of time which has elapsed since the injury, the char¬ 
acter of the tumor’s contents will consist of durk liquid blood, clots and stained 
scrum, or disorganized chit and ]>crhups cholcsterin crystals. 

Once the blood has lieen evacuated, a small imjiervious wick of rolled or 
folded rubber tissue or several strands of silkworm-gut or horsehair urn in¬ 
serted u short distance into the cavity and left, to project, iijmiii the scalp under 
a gauze pressure pud. Daily dressings will show when the cavity is dry and 
the dressings no longer are stained. Then the drain is removed and tho in¬ 
cision is allowed to close. The hair which has grown during the tiinu of treat¬ 
ment may la* allowed to remain uncut, unless its presence interferes with clean¬ 
liness and the necessary manipulations. In the case of a hematoma which 
continues to increase in size in spite of the application of pressure, it is 
probable that there is a vessel of some size continuing to bleed and the swelling 
must lie incised across the whole of its greater diameter, preferably under a 
gcncrul anesthetic. The bleeding points ulong the line of incision are seized 
with finely pointed hemostatic forceps und the blood all wi|icd away. Tho 
forceps will make convenient, retractors with which to open the cavity in tho 
search for any bleeding vessels. All these are grus|icd and tied with cutgut 
ligatures, and the wound is sutured iih described under section on Sculp Wounds. 
(Sec Fig. 11.) 

If a hematoma becomes infected its contents rapidly become purulent and 
the treatment, will proceed as described under the section on Abscesses of the 
Sculp. (Sec Fig. t.) 

WOUNDS OF FACE 

The face as well as the sculp is ro well supplied with blood-vcssclB (see Fig. 
2) that healing may be expected after even severe laceration or other damage to 
the soft parts of the face exclusive of the eye. (Sec Sculp Wounds for general 
principles.) 

Abraded Wounds. —Abraded wounds of the face and of tho surrounding 
skin should be thoroughly cleansed by wiping with gauze and sterile normal 
saline solution. If they are contaminated with lubricating oil or other grease, 
turpentine or benzin may lie needed to cleanse them thoroughly. Bleeding is 
usually trifling but if particular attention to it is called for, hot water f 110° 
to 115° F.), hydrogen peroxid, or adrenalin solution, 1:1,00Q, will be found 
to be efficient hemostatics on abraded skin. 
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■ A wet dressing is the best application. (See Wet Dressings.) It must 
be kept continually moist for if allowed to dry the dressing will adhere to the 
wound and when removed will detach the crust of coagulated serum which has 
been an important aid in the healing process. Where the abrasion is small 
and superficial a mild antiseptic ointment will be the best application. In 
order to prevent the grease of the ointment from being absorbed by the gauze 
dressing it should be applied directly to the wound and covered with 
pervious layer as for example, thin gutta-percha tissue, and this in turn is 
held in place with a gauze pad and bandage. Another excellent dressing in 
abraded wounds is a plentiful coating of powdered boric acid covered with 
gutta percha. 

Abraded wounds of the face will often be found to contain particles of 
sand, plaster, coal dust, etc., firmly imbedded. If allowed to remain these 
may cause permauent murking or disfigurement. To remove them it may be 
necessary to put the patient under a general anesthetic and scrub the wound 
with soup, storile wutcr, and a hand brush. A type of injury of this kind 
demanding especial mention includes gunpowder marks of the face. 

Gunpowder Harks.—The treatment of these will differ according to whether 
they are seen by the surgeon immediately after the injury or not until healing 
has occurred. 

When the injury is recent the patient is anesthetized and the grains of 
powder are scrubbed away with a stiff brush, hot water, and sterile liquid 
soap us described above under Abraded Wounds of the Face. 

When the epithelium lins grown over the powder grains which have lodged 
in the skin it will bo impossible to remove them without halving marked scars. 
The patient or his guardian should be allowed to make the choice between 
the unsightliness of the powder murks and that of u cicatricial surface. When 
but a small area of skin is involved it muy be excised and a plastic operation 
done to cover the deficiency. (An aid in the removal of powder grains is a 
wet dressing of 1:1,000 mercuric chlorid applied for 24 to 48 hours. This sets 
tip an acute dormatitis and many of the powder grains work out of them- 
selves.—Em tou. j 

Lacerated Wounds.— Lacerated wounds of the face should be examined for 
the presence of dirt or other foreign bodies and for fracture of the underlying 
bone. The wound is cleansed as described under Scalp Wounds, bleeding is 
cheeked and the wound edges approximated as neatly as possible with sutures 
(see Fig. 11), strips of sterile adhesive, or Michel clamps (q. v.), always bear¬ 
ing in mind the necessity of securing as good a cosmetic result as possible. 

FO&BXON BODIES IN THE TISSUES OF FACE AND SCALP 

Foreign bodies in the tissues of the face and scalp, like those elsewhere, 
must be found before they can be removed. In searching for them the face 
and scalp usually offer a facility not often present elsewhere. This is a back- 
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ground of bone against which to press tho foreign body in the soft parts with 
the palpating finger. A foreign body in the cheek may be palpated between 
a finger without and one within tho mouth. In recent eases the wound of 
entrance will sometimes lend tiie prnlic directly to the foreign body and is the 
best of guides. 

Trunsilluminution of the month, nose, and accessory sinuses will aid in 
locating a foreign body in the tissues of the face only if it bo largo and of 
dense structure. 

In the search for a metallic foreign liodv such as a fragment of lend or 
sewing needle, the skiagram is au invaluable guide. When it is available no 
operation for removal should he attempted without its aid unless the object 
sought for is clearly palpable through the skin. Even if so, tho incision is 
made cautiously and the parts are handled with gentleness in order to avoid 
pushing the foreign body from its |>osition and losing it. 

Operations for the removal of foreign bodies in the tissues aro often pro- 
vokinglv difficult. A free incision, good retraction, and as nearly a bloodless 
field as possible are essential to success. The eye is of less assistance than tho 
palpating finger tip in detecting ihc presence of the object. An infinitesimal 
amount of tissue or blood will conceal a foreign Is sly from the surgeon's eye, 
whereas the sense of touch may reveal the object although perhaps covered by 
a layer of muscle or fascia. 

Discomfort, deformity, or (lie presence or likelilusid of infection are the 
indications for o]s>ration. IT the foreign substance cause no discomfort or 
unsightliness and the wound of entrance lie healed no o|H‘ration is called for. 

Operation. - Tin* usual preparation of tin* patient's skin is followed by local 
or general anesthesia. A drop of 1:1,0011 adrenalin solution to each gram of 
the local anesthetic will assist materially in blanching the tissues in the field 
of operation. With a stereoscopic, skiagram, or two skiagrams taken from 
different angles, if these are available, at hand as guides, the incision is mudo. 
This should lie made in the normal line (see Normal Incisions) with its center 
as nearly as possible over that of the foreign body and long enough to admit 
freely the tip of the operator’s palpating finger. If the foreign Ixjdy be a 
needle or portion of one, the incision should lie made ut right angles to ita 
length irrespective of tho normal line. The incision is carried through the 
skin and cautiously through the fascia and as nearly ns possible in one con¬ 
tinuous plane. If the foreign body lie in the substance of a muscle, the at¬ 
tempt should be made to expose it by a blunt separation of the muscle fibers. 
It may be necessary to divide tho muscle fibers transversely. If this is done 
upon the face, the divided fibers should afterward be sutured with chromic gut 
to avoid changing the patient’s facial expression. 

The ordinary probe is of little use as a searcher. The knife edge is a 
good detector, but must of course be used with caution as a searcher in the 
case of metal or glass substances. 

Once the foreign body is recognized in the wound, it is immediately grasped 
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with a forceps. If metallic or of wood, tho artery forceps are locked upon it, 
but if of glass or other brittle material a thumb forceps must be used with care. 
If necessary, the incision may be enlarged enough to permit of the delivery of 
the object. 

If a needle, it iB pushed in the direction of its length until one end appears 
in the wound. 'Phis end is grmqicd with unother forceps before the hold of 
the first one is released and tho fragment is removed. If these seemingly 
trivial details be not attended to, the fragment may be lost or broken during 
its removal. Cautious cutting, frequent feeling, good retraction, and a blood¬ 
less field are the essentials. 

I have devised an instrument to aid in finding fragments of metallic! substances 
imbedded in the tissues. (See Fig. 12.) It consists of throe needles of steel or irido- 
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FlO. 12 .—Telbmonic Seaucher for Metallic Foreign Bodies in Tissues. 

1—Needles And insulating handle with connecting cords. 2—Plan of wiring searcher. A B. 
to dry colt; M, to telephone receiver; X, Y, Z, to ncedio points. 

platinum lying parallel and elose to eaeh other but nowhere toueliing nnd held in a 
handle. They are connected with electrie wires, a dry cell nnd a telephone receiver in 
suelt a way that, when they or any two of them touch a metallic substance, a sound is 
transmitted to the telephone receiver at the operator's ear. While the use of this 
instrument hy no means obviates the necessity of a skiagram, it affords assistance 
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which is often much needed. The needles are introduced through the incision and 
into the tissues in the direction in which the metallic foreign body is thought to lie. 
It is withdrawn and introduced again close by i.ts first path until the ncighborho<al has 
been thoroughly searched. The instruiiieiit is used in much the same manner as the 
exploring needle of a syringe, though with a liner aiijustnicnt. as it wen*. Due n<ttanl 
must Is* paid to the anatomy of tin- parts. 

If the needles touch a metallic body. a sound is heart) in the telephone receiver. 
The switch is turned off. the needles are held carefully in their jiosition ami then 
out down uimn as u guide to the foreign hi«ly. The essential diffcn-ncc Iwtwcen this 
instrument und the oMer electric Indict probe lies in the fact that it is provided with 
more than two probing points and that these are sharp ami will traverse soft parts of 
the hotly iiiile|N*inleiitly of the existence of a sinus or wound of entrance. The instru¬ 
ment is made by the Wuppicr Kleetrie Manufacturing t’ompany of New York. 


DISEASES AND INFLAMMATION OF THE FACE AND SCALP 

COMEDO 

The general principles of the treatment of comedo are similar to those 
in fiiaes of aetie (t|. v.l except that tin* use of vaccines is not called for. The 
skin is washed at night with tincture of green soap and hot water. The 
eomedoes are removed mt > ehanieallv by means of a eometlo extractor, which is 
essentially a minute sptMtu with a hole in the bottom of its cup. When the 
edges of the hole are pressed lirmlv nlsmt tin* blackhead it is stpieexid out front 
its bed. 

ACNE OF THE FACE 

Treatment of aene of the face falls naturally into three classes, viz.: 

t 1) Systemic, 

CJ) Local, 

(.'ll Specific. 

None of these can Is* left out of reckoning and, while in rare instances one 
of them alone may succeed, it is nevertheless due to the patient that his physi¬ 
cian shall be conversant with all. A cure will Is*, most readily effected when all 
three methods are intelligently employed. 

Systemic Treatment- -The systemic treatment is bawd upon the fact that, 
after age of the patient, the moNt frequent predisposing causes are digestive 
disturbances and constipation. These must Is* rectified. Anemic und debili¬ 
tated youths and girls who have acne of the face will require iron and arsenic 
administered so as not to disturb their digestion. Exercise in the open air, 
sufficient sleep, and a projxjr diet count for much in the treatment. Sweets 
and pastry are common contributors to the etiology. 

Loeal Treatment. — BY THE patient. — 'rite face is washed nightly with 
tincture of green soap and water and rinsed long with water as hot as cun be 
borne. If the skin is irritated by this treatment, it should 1st rcjH-uted at less 
frequent intervals. After the rinsing, calamine and zinc lotion (calamine, gin. 
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2.5, zinc oxid, gm. 6, boric acid, gm. 4., glycerin, gm. .5, and water to make gm. 
130) ia mopped on with a ganze pad for 10 minutes and allowed to remain 
until the morning, when the face is washed with plain tepid water. If the 
skin is red and tender, it is anointed in the morning with a small quantity of 
cold cream. 

BY TIIK HURfiKON. -When pustules occur, each one is opened with a 
finely pointed knife and a Bier's hyperemia suction clip (see Bier's Hy¬ 
peremia) is applied over the opening for from 1 to .‘5 minutes. The blood and 
pus are wiped away with sterile gauze. A pointed stick (match) wetted with 
95 per ceut. carbolic acid or tincturo of iodin is applied to the interior of the 
little cavity. 1 f the pustules treated are few und small, they may be sufficiently 
protected after incision by a little mild antiseptic ointment. If considerable 
in size or number, they should be protected with a light gauze dressing. 

Yacoine Treatment.—If the opportunity is present an autogenous vaccine 
is used und the opsonic index watched while the case is under treatment. 

The use of stock vaccines in acne of the face gives good results in a re¬ 
spectable minority of cases. I huve had better results in acne from the com¬ 
bined vaccine of Van Cott than from the polyvalent staphylococcus vaccines 
of several manufacturers. The reader is referred to the article on vaccine 
treatment in another part of the work. 

fubuncue of the face 

Furonclo of the face differs from that of other localities in its exposed 
situation and in the importance of the disfiguring cicatrix which it may leave. 

Abortive Treatment.—The great vascularity of the face and consequent op¬ 
portunity for a natural cure by phagocytosis encourage the surgeon to attempt 
to cut short the dovolopment of a furunclo when localized redness, induration, 
and papulation give warning of its occurrence. 

Citrate of sodium 1 or 2 gm. (15 to .‘JO grs.) in water, taken by mouth 3 
times daily may bo prescribed with the purpose of diminishing the coagulability 
of the blood and thus enabling the serum to carry the phagocytes more readily 
into the infected area. 

Clinical experience has given evidence of the efficacy of yeast admin¬ 
istered internally in furuncle and in some other superficial pus-forming in¬ 
fections. It acts supposedly by promoting phagocytosis. Liquid yeast as 
obtained at a brewery may be given in doses of 120 gm. 3 times daily or 
% of a cake of compressed yeast or teuspoonful doses of the dried form of yeast 
known as cervisine is swallowed 3 times a day. 

The skin over the furuncle and in the immediate vicinity is sterilized when 
dry by painting it with the official tincturo of iodin and this may be repeated 
once daily. 

Bier’s hyperemia (q. v.) is of great benefit when applied properly during 
the orescent stage of furuncle. A suction cup large enough for its edges to be 
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everywhere in contact with normal alsin is used. Suction sufficient to raise and 
redden the akin but not sufficient, to cause cyanosis or puin is continued for 5 min¬ 
utes. The cup is then removed and reapplied again after 2 or II minutes ns lie- 
fore. The hydremia is repented ‘2 or It times u day if (Mtssihle, hut it should not 
be left to the care of any ](crson not exjs’rieneed in the technic. (See Fig. f».) 

A gauze dressing wet with Wright’s solution (sis* Wet. Dressings) is kept, 
continuously applied in the intervals ls'tween the application of the suction 
cup or if this is not fcusihlc a 10 per cent, ointment of ielithyol is laid on 
under a layer of guttaqicrcha tissue or other light, impermeable material 
properly secured over the infected area. 

When redness, tenderness und induration have disup|*carcd, a last coat of 
indin is applied, and then wnshed off with alcohol, ami when the skin is dry 
collodion is painted on to prevent reinfection. 

The method of treatment outlined uIhivc is suitable in the ease of a furuncle 
soon at any stage short of the actual formation of a slough or so-called core, 
and will often cause the subsidence of fairly well-advanced I toils. 

Treatment when Core Formation Hu Occurred. - When necrosis of the sub¬ 
cutaneous tissue occurs it must hreuk down to form pus und Is* discharged 
through u wound in the skin liefore cure is complete. It. is the natural im¬ 
pulse of the properly trained surgeon to drnin any accumulation of pus by a 
wide und free incision, hut when the wound must, lie upon tho face it is de¬ 
sirable to iullict as little disfigurement as |sissihle. Fortunately, it. is possible 
to drain the average furuncle sutlicieutly to cause its rapid subsidence, even 
through a small incision, if this Is- followed by the application of llier’s hy- 
]H'rcmiu (q. v.) and wet dressings (i|. v. I and provided the surgeon is able lu 
attend to it every day so as to prevent closing of the incision with consequent 
extension of the infection. The citrate of sodium solution prevents plugging 
of the outlet of the wound by coagulated discharges and the I’ier's suction 
cup empties the cavity of accumulated pus und assists materially the healing 
process in the later ns well as in the earlier stages of the morbid process. 
The contents of u furuncle should not be expressed by squeezing. Once drain¬ 
age is well established the furuncle rapidly heals under the uliovc-deaeribcd 
treatment. In the later stage, when suppuration has nearly or quite ceased 
and other symptoms are diminishing, an antiseptic ointment may be substituted 
for the wet dressing. This will serve to keep the skin soft and prevent plugging 
of tho sinus or granulating area with dried accretion, a difficulty always to 
bo borne in mind. 


OAKBUNCIS OF THB FACTE AND MA1P 

The treatment of carbuncle of the face demands special consideration, on 
account of its cosmetic aspect The above statement does not apply, however, 
to advanced cases in elderly or feeble patients who arc already septie when 
seen by the surgeon. Here practically all considerations should be set aside 
save the one aim of radical treatment of a dangerous disease. In other words, 
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complete excision of the whole of the infected tissue should be fearlessly un¬ 
dertaken when the carbuncle has advanced to a severe degree and the patient 
is suffering from constitutional poisoning. The danger signals arc not so much 
to be sought in the extent of urcu or swelling redness and sloughing of the 
carbuncle itself, but rather in the patieut’H general condition. Prostration, 
rapid or feeble pulse, drv tongue, anorexia—the so-called typhoid state—ure in¬ 
dications for immediate and thorough removal of n carbuncle in auv patient, 
but such a chain of symptoms will be found most often in aged or diahetie 
patients. (Heo Surgical Anatomy of Face, page 521.) The incision is made 
expeditiously through uormul skin and superficial fascia completely encircling 
tho carbuncle. While an assistant checks bleeding by pressure on hemostatic 
forceps, tho diseased muss, grasped with forceps and pulled upward at the 
edge, is quickly dissected from its Iasi of healthy underlying tissue. Important 
structures must bn spared if possible, but the whole earbuncle must be removed. 
Vessel hemorrhage is checked by ligation ami general (sizing by the applica¬ 
tion of gauzo or towels wrung out of or saturated with hot water (115°- 
320° F.). 

Wooding should be thoroughly el locked before the dressings of gutta-percha 
tissue, storilo gauzo and bandages are applied. 1’nlcau there is some good 
reason forbidding it, the excision should lie followed by a Thiersch’s skin 
gruft. (It is better and safer to wait until the raw surface' is clean and 
granulating.—Korrou.) With this procedure in view, it is of course espe¬ 
cially essential during tho operation for excision of the carbuncle that every 
endeavor be inudo to uvoid contamination of the wound with infected matter, 
and that between these tw*o operations, clean surroundings, hands, gloves and 
instruments lie prepared. For u description of Thiersch's skin grafting the 
reader is referred to unothcr part of this work. 

Carbuncles should I mi incised and drained as soon as possible after tho 
diagnosis has been made. Two free incisions at right angles to each other 
laying open widely all necrotic areas are the least that should Ikj done in any 
case. After opeuing, no scraping should Is) done, but a Hicr’s hyperemia 
cup is applied to aid evacuation of the contents (see Fig. 5) and the supply of 
fresh blood and phagocytes. Tho wound is kept open bv a loose packing of 
sterilo gauze or impervious (rubber) tissue and a copious wet dressing of potas¬ 
sium citrate and sodium chiorid solution applied. If the carbuncle is of mod¬ 
erate severity aud the patient’s general condition good, a smear and culture 
should be made at tho time of the incision and if a pure culture can be obtained 
in a pathological laboratory, an autogenous vaccine should be prepared and used 
aa quickly as possible. Tho etiologie genu in carbuncle is usually a staphylococ¬ 
cus. If bacteriolqgic laboratory aid is not available, the surgeon may place 
some hope in the use of stock preparations of polyvalent staphylococcus vaccines 
such as aro sold by reliable commercial laboratories. For the description of 
vaccine treatment tho reader is referred elsewhere in this work. 

Bier’s hyporemiu when properly used is a valuable aid in the treatment 
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of carbuncle of tin* fain? or sculp, ami its technic is described elsewhere, but 
neither vaccine nor hyperemia nor any other method of treatment of carbuncle 
should supplant tree surgical drainage as dcscrilied nUivc. 

One of the most fm|uent situations for the occurrence of enrhuncln is 
nlsmt the hair I (order and the hack of the neck. It is in this very locality that 
anatomic and cosmetic considerations arc most favorable for radical treatment 
and here there should be no hesitation in excising the affected tissue promptly 
and completely. 

The patient's general condition almost always calls for supporting treat¬ 
ment and the frequency of a concomitant diul(ctcs should lie Isirnu iu mind. 


CELLULITIS OF FACE AND SCALP 

There is no essential variation in the treatment of cellulitis of the face or 
scalp whatever may have lorn its cause. Whether due to chemical |toisoning, 
streptococcus, staphylococcus or other germs, or whatever the mode of en¬ 
trance of infection into the tissues has been, the essential principles of treat¬ 
ment are cleanliness, wet dressings, rest, and attention to the patient's general 
condition. 

Nevertheless, iu cases of cellulitis of the face cosmetic considerations do¬ 
main! csjiecial efforts to prevent abscess formation with its inevitable drainage 
and scar. Fortunately, such efforts are favored by the unusually good blood- 
supply and consequent resistance to infection iu this region. 

When tin* infection originates iu a tooth socket its extension to the cellular 
planes of the face is but secondary and the treatment should obviously lio 
directed to the focus in the mouth. The tooth is extracted or the alveolar 
abscess is drained by incision and the facial inflammation rapidly subsides, 
t’clluliiis of the face from a so-called “ulcerated tooth" will often subside iu 
a few days. When the pain and tenderness have disappeared, the dentist, drills 
through into the root canal, thus establishing drainage of the tooth socket. 
After the inflammation has ceased lie sterilizes the canal through the tisith as 
well as possible and seals it with a filling. 

In those cases of cellulitis of the faeo which follow infected wounds, insect 
bites, etc., the usual principles of surgicul treatment are to Is* followed. Signs 
of the presence of pus such as pitting on pressure with localized redness and 
tenderness and jicrbaps fluctuation at one particular point or rapid increase of 
the inflammation, call imperatively for a cutting operation as described under 
Abscess of the Face. 

In a considerable nuiulier of cases of cellulitis of the face or scalp the site 
of entrance of bacteria is not evident and there arc diffuse swelling and tender¬ 
ness with a moderate amount of pain or redness. 

In such cases of diffuse cellulitis of the face, the prompt and continuous 
application of a wet dressing (see Wet Dressings, page 525) will bring about 
a steady and reasonably rapid decrease of the symptoms. 
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Although the use of Bier’s hyperemia is of especial value in the treatment 
of furuncles of the face and scalp and also of drained abscesses in this lo¬ 
cality, it is of but little avail in cases of diffuse cellulitis of the face. 

As an auxiliary to tho wot dressing in these cases the internal administra¬ 
tion of yeast deserves mention. (See page 540.) 

Tho patient’s general condition should have the surgeon’s attention in 
all infections of tho faco and scalp. Everything possible should ho done to 
put and keep him in good physical condition in order that his resistance to 
bacterial invasion may lie at its best. 

Certain cases of cellulitis of the faco and scalp will not do well under any 
treatment. When tho inflammatory symptoms arc increasing, the actual signs 
of pus arc not always to be awaited before making an incision for drainage. 
The timo for a cutting operation is often a nice question to determine and 
the disHguremcnt of a scar upon tho face must lie home in mind, ('osmetic 
considerations loom largo in facial surgery. Once pus manifests its presence, 
tho indication for incision and drainage is clear. (Sou Abscess of the Face.) 

In every case of cellulitis the patient’s urine should be examined for 
glycosuria. 

ABSCESS OF THE FACE 

When treating an abscess of the face the surgeon should hear in mind that 
it may bo consequent to any one of tho following conditions, viz., carbuncle, 
furuncle, necrosis of bone, dental caries, tuberculous or septic adenitis. 

Tho principles of treatment of abscess of tho face are similar to those of 
tho same condition elsewhere, except that especial attention should lie paid 
hero to tho cosmetic result. To this cud if tho abscess lie opened and drained 
the incision should be mudo in the cleavage line of tho skin. (See Normal 
Incision Linos.) An incision made in such a direction will tend to close 
rapidly and thus interfere with a continuation of the drainage. This tend¬ 
ency must bo overcome by tho insertion of an impervious drain of ample 
thickness and length which is not to lie removed until healthy granulation is 
established. 

Especially rapid resolution after incision and drainage of abscess of the faco is 
obtained as a rule, if wet dressings of Wright’s solution of sodium citrate and sodium 
chlorid (see Wet Dressings) are applied and alternated with the use of Bier's suction 
hyperemia. (See Bier’s Hyperemia.) 


ABSCESS OF THE SCALP 

Incision and free drainage are the rule in the treatment of abscess of the 
aealp as in that of any other situation. Operation should follow diagnosis with¬ 
out delay. Various types of abscess are described below. 

Operation—The scalp should be shaved over an area greater than that of 
the swelling due to the abscess. The time-honored use of soap and water and 
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turpentine aa surgical cleansers of the acalp ia justified by their power of re¬ 
moving greasy debris. Sterilization preparatory to incision may be completed 
by the application of a coat of official tincture of iodin but this ia of little use 
for the purpose unless the skin be dry when it is used. 

The abscess cavity is freely opened whatever its nature or location on the 
scalp. Hemorrhage from the wound edges is controlled by pressure or if 
from the cut ends of good-sized vessels, these may In* seized with finely {minted 
artery forceps or s|Mviul scalp forceps. (Sco Sculp Wounds.) Bleeding 
points in the scalp edges may also lie checked by a ligature of silk introduced 
through the tissues on a small curved noodle. A tube or other impervious 
drain is introduced or the cavity lightly packed for a day or two with a strip 
of sterile gauze. Wet dressings of citrate solution (see Wet Dressings) aro 
continuously applied lmtli to ullay inflammation and to promote tho flow 
of wound secretion*. The dressings should lie copious as long as there is 
considerable discharge, and should la* secured by a proper bnnduge. When 
the sinus or sinuses are healing nicely the dressing is reduced in size and is 
retained in place hv adhesive strips. The hair should be rcjicatodly shaved ill 
the vicinity of the sinus for the sako of cleanliness. 

Careful investigation should lie mude at the time of incision of u scalp 
abscess in order to determine its exact anatomic situation. (See Fig. 1, A.) 

Superficial Abiceta.- I’us la-twccn the skin and occipitofrontalis lnusnlo 
will usually point externally Indore burrowing far in the dense upper plane of 
fascia, and the protuberance or swelling will lie rather circnmserilicd (Fig. 
1, B.) A free incision into such a superficial abscess will afford competent 
drainage if an impervious drain lie employed during the continuance of sup¬ 
puration. 

Scalp wounds whether incised or lacerated arc not apt to Rape, no mutter what 
their direction unless they arc dii'p ciioukIi to include the occipitofrontalis muscle, 
and then only when at a wide angle with the line of its filters. 

This fact should bo borne in mind when incising a scalp ahsccss. (See 
Normal Incisions.) 

Snbaponenrotio A b scess.— A pus collection in the loose connective tissue be¬ 
tween the muscle and the periosteum spreads quickly and may have floated a large 
area of the upper scalp layers by the time the surgeon first secs it. (Hce Fig. 1, 0.) 
Drainage of such an extensive abscess should be made by several incisions at intervals 
along tbc most dependent parts of the cavity so that all pus will pass out into the 
dressings as fast aa it is generated. 

In order to determine the boundaries of such an abscess a blunt probe 
ia passed into an incision made for the purpose somewhere near the middle 
of the abscess and is used to locate the limits of the cavity. With the end of 
the instrument at the lowest limit of the cavity it is cut down upon as a guide 
and a drainage tube or gauze wick is inserted there. Enough such drainage 
points are established to prevent any retention of pus. If healing of a large 
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abscess of this type be delayed the whole scalp should bo shaved and firmly 
strapped and bandaged so as to keep the muscle at rest and allow persistent 
sinuses to close. 

Subperiosteal Abscess.- -AImccshos between periosteum and skull are seldom 
seen. The cavity containing pus in such cases docs not pass beyond the limits 
of tho sutures in the skull since tho pericranium is firmly attached to the 
bone along these lines. (See Fig. 1, ]).) If seen early in patients otherwise 
healthy, free drainage will usually be followed by healthy granulation and re¬ 
attachment of the periosteum to the bone without the formation of a sequestrum. 
For a description of the treatment of necrosis of the skull the reader is referred 
to another part of this work. 

BHTJ8 TOXICODENDRON DERMATITIS or THE FACE AHD SCALP 

The treatment of rhus poisoning of the face must Ihj adapted to avoid in¬ 
juring tho eyes, nose, or mouth with lotions, ointments, or powders. 

Tho methods of treatment used for the dermatitis caused by I {bus toxicoden¬ 
dron are legion. Their very number is an indication of their worthlessness. 
Lotions and salves generally afford temporary relief of the itchiug and burning, 
but fail to prevent the sprend of tho affected area or modify the course of 
the disease. In fact, alcoholic lotions actually further the extension of the 
disoaso sineo tho chemical poison is soluble in alcohol but is not destroyed by 
it. To rub ointments upon tho affected arcus also mechanically assists tho 
spread of the dermatitis. 


Tho writer litis found the following method sueeossful in curing most causes of 
rhus pniaoning when the proper tcehnie is list'd. Common laundry soap is moistened 
and rubhed over the affected urea. Where tho eyelids arc involved, the patient keeps 
tho eyes, gently closed while the oiierutor applies the soap in the form of a pencil cut 
from the eako to allow of precise application. This soap is then rubbl'd smartly into 
the skin with sterile gauise wipes or u small swab on a stick in the case of the eyelids, 
which are then rinsed.off with water. Relief after the first smarting is usually almost 
immediate. If relief does not follow in a few hours, the soap application may be re¬ 
peated as the initial stage of a more thorough attempt at oxidation of the virus by 
the application with a brush or swub of a 1 per cent, aqueous solution of potassium 
permanganate. This is painted on after the soap has been rinsed off and the skin 
dried. The eyelids when thus treated must be kept dosed until the drying is com¬ 
plete. The patient should be informed before treatment that the staining from this 
solution, will remain noticeable for several days. 

Fresh areas of eruption should be treated as above described as soon as 
possible after their discovery. 

BURNS OF THE FACE AND SCALP 

The principles of treatment of burns of the face and scalp, as of those else¬ 
where, are asepsis, relief of pain, and avoidance of diafigurement if possible. 
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Bun of the Fint Degree. —The pain or discomfort is relieved spontane¬ 
ously in from 2 to :> days. The resulting redness lasts but a few days longer. 
Comfort follows the application of mild ointments with an organic grease as 
a base rather than those mude of petroleum derivatives. Weak alcoholic so¬ 
lutions applied as wet dressings (see Wet Dressings) give relief ill sunburn and 
first-degree burns. 

Burn of the Second Degree. —The Wt ni<i>li<‘iitii>u known to relievo pain nml 
cutise rapid drying up of hlelis and growth of epithelium is pierie acid. (See l'ieric 
Aeid Dressings.) The skin is cleansed with noriual saline solution and tiiieture of 
green soap applied with gauze or eottoii s|smges. 


lJlebs are opened with sterile scissors and their scrum allowed to escape. 
If the entiele of the bleb is very dirty it should Is* out away and the raw sur- 
faee of the true skin covered with overlapping narrow (*o inch) strips of 
sterilized gntta-jiercliu tissue to prevent the adhering of the gauze dressings. 
Over all are applied a thin gauze dressing uiid bandage saturated with a otto 
or two per cent, watery solution of pierie acid. The patient, must keep tins 
dressing continually wet with sterile water until the surgeon replaces it on tint 
following day. 

The pierie aeid solution must not Is* allowed to come in contact with tlm 
patient's conjunctiva. If the hums involve the •■yes that, vicinity Imd (setter 
1st* dressed with boric aeid solution. 

Barn of the Third Degree. The uiiuu of treatment of third degree burns 
are to relieve pain, to allow drainage, to keep the a (reeled purls as nearly 
aseptic as possible and to prevent contracture of the sear. 

Pain is relieved by opiates given either by mouth or liy|Midermieally. Tins 
patient's general condition should eoiiusiutid tins surgeon's earnest, thought and 
nourishment, diminution and rest should Ins provided for us well as jMMsihlc 
under the circumstances. 

The necrotic area of skin is watched for hulgisig, fluctuation, increase of 
tenderness, or other indications of the collection under it of pus ami if this 
occurs a free incision through the slough will In- needed. Cleanliness and 
drainage are promoted by the lists of wet dressings of a weak fl :500) lysol 
solution, or calamine lotion may he applied. The dressings should Ik; changed 
frequently enough to prevent them from becoming foul from accumulated 
excretions and moist enough to keep them pliable and comfortable. There 
is no advantage in removing the slough before it loosens naturally. This 
may require 2 weeks or more and after the slight remaining attachments of 
the dead skin have been cut through, the granulating surface which is revealed 
is dressed with a mild antiseptic ointment, such as one of iehthyol (5 per 
cent, or 10 per cent.), balsam of Pern ( 5 per cent.). or of hussar's paste. 

When healthy granulations have grown up to the level of the surrounding 
surface epithelium begins to grow over them front the edge or from any island 
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of true skin which may have escaped destruction at the time of the burning. 
Epithelial growth over granulations is slow after burns of the third degree 
and is hastened or retarded by the corresponding general condition of the 
patient. 

After third-degree bums of the face the surgeon should not wait for the slow 
natural process of healing. In these cases skin grafting is called for since it carries 
with it the advantages of hastening the repair process and of partly preventing serious 
contracture of the scar which is inevitable after spontaneous healing of a third-degree 
bum of the face. 


FBOBT-BITB OP THE FACE 

If seen before thawing has occurred the frost-bitten portion of the face 
is rubbed gently but long with snow, or gauze or cloths wet with cold water arc 
applied. The temperature of such applications should l>c low at first—iced 
water, to begin with, and warmer water very slowly added so that the frozen 
Bkin is thawed gradually. In order that the temperature of the parts should 
not he too rapidly raised, tho thawing should he conducted in a place where 
the temperature of the air is but little if any above the freezing point of water. 

When once thawed and the circulation is seen to be reestablished by the 
return of color to the surfaco, a mild antiseptic ointment is applied until the 
inflammatory reaction subsides. 

If the frost-bite is first seen by the surgeon after thawing has taken place 
it is to be treated in tho snmo manner as would be a hum of the same degree. 
If erythema only is present a mild ichthyol or other soothing antiseptic oint- 
. ment is applied. If the frost-bite is of a more severe degree, as will la* ap¬ 
parent by the occurrence of blebs or vesicles and pain, wet dressings should Ik? 
used. Boric acid solution is suitable in any case?, hut if the location of the 
lesion permits, picric acid should be used. (See Picric Acid, page ”>20.) 

Severe frost-bites which cause lesions corresponding to burns of tho third 
degree are rarely seen about the fnco. They are treated by wet dressings and 
deodorants frequently changed until the slough separates when a plastic opera¬ 
tion or skin grafting may be required. 

LTJFUB OF VHB FACTE 

-The surgeon should not forget the fact that, although the most important 
part of the treatment of lupus is local, the patient’s general condition must 
be looked after. 

Treatment with Carbon Sioxid Snow.— (See Carbon Dioxid Snow, page 532.) 
This method givee better results than do excision, curetting, cautery, escharotics, 
or the Finsen light It is applicable to the nodular form of the disease, to ulcera¬ 
tions or to recurrences in cicatricial tissue. The operator will perhaps be apt to err 
on the side of insufficient application. If treating an ulcer of moderate sice with a 
thin base the ordinary dry snow pressed firmly upon it for from BO to 120 seconds 
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will suffice. In the case of thicker, larger leaiona it will he ne c e ssa ry to lower the 
temperature of the snow by mixing ether with it as described in the article above 
referred to. 

Largo surface?* of lupus should ho treated iu a series of sittings. Each 
application should lie to an ami of from • to : )4 in. in diameter, with the 
piece of snow shaped to suit the contour of the lesion. Ten days more or leas 
should elapse between applications to contiguous areas. 


AOTINOUYOOSM OF THE FACE 

Attempts at prophylaxis and cure of this disease by serotherapy have 
failed. 

The iodida internally have long been believed to exert a favorable influence 
on the disease. Kordel, in IttOS. showed 0 cases of actinomycosis cured by 
cacodylate of sodium internally. Sulvarsiin would seem to Is? logicull.v in¬ 
dicated. 

Surgical treatment combined with the internal administration of iodida 
has up to the present time utTored the liest results and those eases of actinomyco¬ 
sis occurring nimut the face and neck which have given the disease its vulgar 
name of "lumpy jaw" are the oih*s with the l»est prognosis. 

In the nodular stage a free incision and curetting will furnish the ma¬ 
terial for verifying the diagnosis under the microscope. It will also cure the 
disease if all the inventie infiltration Ik? remover!. If not and if healing d «»08 
not follow, a total extirpation should be considered in spite of the serious in¬ 
evitable scarring. 

The usual form of the disease when recognized ns such consists of n dark 
irregular pnteh of infiltrated skin and sultcntaneous fascia, with perhaps sinuses 
and pus pockets here and there. The treatment of such foci of mixed infections 
should consist of free incision to the deepest parts of the infiltrated arena, 
with curetting of sloughs and softened tissues followed hv the application of 
tincture of iodin in the cavities. Several operations of this kind may ho re¬ 
quired and should be always supplemented by the internal administration of 
iodid. 

It should be borne in mind that total extirpation is the surest method of 
cure when it is possible and when not, recourse must be had to thorough drain¬ 
age, curetting and the application of tincture of iodin. 

AHTHBAX OF THB FACE 

As soon as the nature of the pustule is recognized, cultures should he taken 
from it and it should be excised. The cultures are used for the manufacture 
of autogenous vaccines to he administered when ready. Next to bo preferred 
after excision, multiple incisions and thorough swabbing of the wounds with 
tincture of iodin are the procedures of choice. Vaccine treatment of anthrax 
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has been proven to bo efficacious in reducing mortality both in man and ani¬ 
mal. While awaiting the completion of the autogenous vaccine, surgical 
treatment as outlined aliovo should be given. The use of a stock anthrax vaccine 
obtained from u reliable source is recommended. 

Preventive inoculations have also been found to be of use in producing 
immunity to anthrax and may bo used in persons likely to be exposed to 
infection. (See article on Vaccines.) 


TtJMOBS OF THE FACE AND SCALP 

MOLES OF THE PACE AND SCALP 

Komoval of moles of the face and scalp is called for not only by their 
unsightliness but also by reason of the fact that they not infrequently de¬ 
generate into malignant growths. 

Ezoision.—Excision is tho method most generally satisfactory and is 
usually dono under local anesthesia. Enough epinephrin solution (1:10,000) 
is ndded to tho local anesthetic to cause blanching of the vicinity and give a 
bloodless field. 

A small pigmented mole without hairs may Iks grasped at one edge with 
a fine-toothed forceps and while traction upward is made with this the cuticle 
and pigmented layer of the skin are excised with sharp-pointed scissors curved 
on the flat, or with the scalpel. Tho deeper layer of the true skin is thus left 
remaining and the area will be regenerated so that there will be no cicatrix. A 
Vret or ointment dressing is npplied until epithelium covers the little wound. A 
6 per cent, ointment of scarlet red seems to hasten the growth of epithelium 
over healthy granulating or uninfected abraded areas. 

EtriiitB of Larger Holes.— In the case of moles more than half an inch 
in diameter, and of smullcr hairy growths, whether pigmented or not, the 
whole thickness of the skin must l>e removed. Two curved incisions, whose ends 
meet, are made to inclose an area of skin including the mole. (See Figs. 
13, A and B.) The direction of these incisions is planned so that when 
drawn together after excision of tho whole area inclosed by them, the line of 
tho wound is in tho direction of a normal incision. (Sec Normal Incisions.) 
Unless this caution is observed it will be difficult to obtain neat approxima¬ 
tion of tho wound edges and an inconspicuous scar. Tho incision should bo 
mado without any ragged nicks. The skin is grasped with toothed forceps 
or hooked with a tenaculum at one point of the ellipse and while upward trac¬ 
tion is made, the whole area of skin is cut away from the subcutaneous fascia. 
If tension of the skin occurs on bringing the wound edges together they should 
be undermined for a short distance so that there will be no stretching and 
thinning of tho scar. To undermine the skin, its edge is grasped with the 
thumb forceps while the scalpel or scissors euts its attachment to the underlying 
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subcutaneous fascia. Bleeding is cheeked by pressure with gauze pads and by 
ligation of all bleeding points where needed. The wound edges are approxi¬ 
mated with Michel clamps (q. v.) or with sutures of horsehair or silk applied 


by the subcuticular 
method (q. v .) or with 
narrow strips of sterile 
adhesive plaster (q. v.). 

A dry sterile dress¬ 
ing is applied and the 
sutures, clamps, or ad¬ 
hesive strips removed 
in from to 5 days. 
Sutures should be re¬ 
moved as early ns the 
third day unless it is 
apparent thnt the 
wound will gape with¬ 
out their support. If 
left longer than this. 



their puncture marks p, (I 13 .—Diachaii Showino Phhtkh Incision nm Kscision nr a 
ill the skin will be more Ctht Which in Aihkhknt to Skin. Th» uimht figure nIiown a 
, |. mu ), 1 view 11I the ry*t whom* upinr wall IiIimuIk with I In* "kill I**- 

or less permanent. It twm-n it null it. The lower figure nIihwh I hi* mil Iiih- «»f i In* cyst in 

the suture lino coincides ii,»n«t liiit-s with the sti|i|>lp*l mph ihnt |mrti*»n *»f the wull 

. . iiilhcn-nl to the "kill (it <l). The i-lli|ilic iiirisiim A II (n -li) i-n- 

witli the liormul incision ti,i» iuihcn-m. ami. 


lines the wound edges 

will not la* apt to gape. When the sutures arc to Is* removed early it may Ini 
well to apply adhesive strips across the wound just- liefore they are cut. 


It is often possible to obtain a particularly neat nwilt by miikinir the incisions 
through the skin in a direction ohlhpic to the surface instead of at right angles, ho that 
after removal of the mole, the wound edges may lie approximated in an overlapping 
manner. A wound made in this muiincr anil nicely approximated by adhesive strips 
will often result in an invisible scar. 


Treatment by Carbon Dioxid Snow. — Moles less thuti half an inch in diame¬ 
ter may be removed by freezing with this substance. Their removal requires 
more pressure and much longer exposure to the refrigerating effect of the 
snow than are necessary in the treatment of other lesions. The Bnow should 
be mixed with ether, packed into a hard mass, and applied long enough not 
only to freeze the mole but also a ring of healthy tissue around it. At least 2 
minutes will be needed to destroy the average mole in an adult. Moles of tho 
hairy scalp are bettor subjects for removal by the snow than are those of tlie 
face for the reason that if scarring should follow an overdose of the snow 
it will be hidden in the hair. In applying the snow to a mole it is better to err 
at first on the side of too little time. At a subsequent sitting the time of 
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exposure may be increased. It is safe in the case of adults in ordinary con¬ 
ditions of health and vitality to give an exposure of 2 minutes to a half-inch 
mole at the first sitting; if unsuccessful a longer treatment follows in 10 days 
or 2 weeks. 

ANGIOMA OF THE FACE AND SCAUP 

The object of treatment of angiomata of the face or scalp is primarily to 
rid tho patient of a disfigurement. No means has yet been employed which 
does not cause a scar but in this respect the application of carbon dioxid 
Bnow when available is an improvement over former methods. While it is true 
that some capillary angiomata (port wine marks) become less conspicuous 
with time if untreated, it should also l>e remembered that they and perhaps 
more cases of cavernous ungioma sometimes tend to increase in size. It has 
been suggested that the present rarity of cirsoid aneurysms is due to the fact 
that ordinary angiomata aro operated upon more frequently than was formerly 
tho case. 

Tho vascular overgrowth in capillary nevi is confined to the skin while 
lurgo or rapidly growing cavernous angiomata often involve the sulteu- 
tancoiiH fascia and when occurring over the fontanclles of infants may com¬ 
municate directly with the longitudinal sinus. The latter cases arc difficult 
and tedious but arc usually amenable to patient treatment by gaIva no¬ 
puncture. 

Tho methods of elioico in tho treatment of angiomata of the face and scalp 
aro oxcision, the application of carbon dioxid snow, gulvanopuncture (electrol¬ 
ysis), and ignipuncturc (actual cautery). 

The selection of the operation will depend upon the character and site 
of tho angioma and the patient's age. 

Excision. —Excision is tho method of choice in the case of small or pedun¬ 
culated angiomata, for hero the edges of the wound can laj approximated with¬ 
out tension and a slight linear sear is the result. The incision, usually elliptical 
about the base of the tumor, is made so that when its edges are approximated, 
the lino of the scar will be in the direction of the natural wrinkles of the face. 
(See Normal Incisions.) If the cut is made through tho surrounding healthy 
skin, no unusual hemorrhage will be encountered. (See Cysts of Face and 
Scalp.) 

• Carbon Dioxid Snow. —Carbon dioxid snow in the treatment of cavernous 
nevi of all sizes about tho face lias come into widespread use and gives its 
best results in those tumors which are raised above the surrounding surface. 
Its results aro least favorable in flat growths and those covered with a thick 
integument. Angiomata of the ordinary “strawberry mark'’ type in young 
children respond woll to this treatment. The general technic of the appli¬ 
cation of carbon dioxid snow is described on page 522. In treating angiomata 
the amount of pressure should be great enough to make the growth bloodless. 
The duration of the application of hard dry snow will range between 20 sec- 
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onda in the ease of a superficial nevus on an infant's fact* to 90 Hocnnda pres¬ 
sure upon a deep growth in uu udult. 

The biiow should be pressed on tirinlv enough to freeze the whole mass 
under it. In ncvi less in diameter than ineh in infants or :, | of an inch 
in adults the whole growth should bo frozen at one sitting. Larger angiomata 
are treated by two or more applications to adjoining areas at intervals of 
about 2 weeks. Care is necessary to uvoid too long an application, especially 
in the tender tissues of infants or young children and in the ease of lesions situ¬ 
ated immediately over Ismy surfaces. An nicer followed by an unsightly sear 
may result if uu overdose of the snow is given. 



FlO. 14.— Needle Ki.kitki mi. nm Itoniui. nr Srsunru'ors II mh. Witlinnmrwr m-mlli- 

tutnl, this nmy Is- ihnl fur n>>tnn- ■>( nevi. Tin* n»nl ruiitniiin n rumliirtinK win' uml 

the circuit is clnwsl liy itri-sMUg ilusii the switcli liulUui. 


(For further details concerning the use of curlmn dioxid snow sec page 522.1 

Galvanopuncture; Electrolysis. This puinful procedure retpiires hs-al an¬ 
esthesia in patients over 2 or .‘1 years old. Infants are operattsl upon without 
uuesthcsiu while iirtuly held by an assistant. The pain ceases when the needle 
is removed. 

The electric, current, is furnished by a battery of chcmicul cells or by the 
electric light current reduced to the projter voltage and amperage. 

A sponge electrode is electrically connected with the {Kisitive jade of the 
battery and the needle electrode (see Figs. 14 and 15) for puncture is con¬ 
nected with the negative pole. An iridoplutinum or platinum needle is tho 
best, as it will not be corroded so quickly by electrolysis as will steel and is 
less apt to leave visible puncture marks. If steel needles are used a fresh 
one should be provided for each operation. The needle is inserted into a 
holder provided with a connection for the conducting cord and a switch as 
shown in Figure 14. If a milliammeter is used the current is regulated to a 
strength of from 3 to 10 milliampcrcs. A rough but practicable test of the 
current strength may be made by immersing both the sponge and needle elec¬ 
trodes near to each other in a 5 per cent, aqueous sodium chlorid solution. 
Starting at zero, the rheostat nr galvanic cell switch is moved slowly until 
enough current flows to cause fine bubbles to gather about the needle and rise 
to the surface. Leaving the switch at this point the sponge electrode is pressed 
firmly against the patient’s skin at a convenient place nearby. 

With the current on, the needle is pushed into the tumor near its edge and 

8SA 
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deeply enough to penetrato to ita bottom. If the current is of proper strength 
blanching of the surface will occur about the needle which is allowed to re¬ 
main in place for about 10 to 20 seconds before being withdrawn. The escha- 
rotic effect of the current prevents hemorrhage upon withdrawal of the needle. 
Several such punctures */n in. or more apart are made at a sitting. If the skin 
over the nevus is especially thin and bleeding occurs in spite of the electrolysis, 
the needle should be introduced through healthy skin about the periphery before 
passing into the growth. 

Sufficient time, perhaps a week, should elapse between treatments so that 
any inflammatory reaction may have time to subside. It is woll to attack at 



Fio. 15 .—Elect rods for Galvanopuncture Improvihed prom an Artert Forceps and Two 
Bewino Needles. With the conducting card discarded, needles held thus, and heated to incan¬ 
descence may be used (or galvanopuucturc. 

each Bitting an area somewhat removed from tho site of tho last preceding 
punctures. Many such treatments muv be required in the case of large angio¬ 
mata but tho final results arc good und are surpassed only by those obtained 
in cases which have been successfully treated by the application of carbon 
dioxid snow. A cicatrix is left after electrolysis, which will be more or less 
noticeable as the vessels of tho angioma were more or less large. 

Zgnipuneture. —Ignipuncture as a method of treating angiomata of the 
face and scalp requires mention although it is to be chosen only when carbon 
dioxid snow and galvanopuncturo are not available. Its disadvantages are 
the inflammatory reaction, crusting, and the resulting cicatrix which is usually 
more rough and unsightly than that following the use of refrigeration or 
electrolysis. 

Anesthesia is required in most patientB. Nitrous oxid gas is especially 
applicable. If ether is used, there will be danger of its fumes becoming ignited. 
Infants not anesthetized are held by an assistant. 

The object of the operation is to destroy the growth by heat. An incan¬ 
descent metallic point is plunged into the angioma at one or more points at 
each sitting. The cicatrix after the burn supplants the vascular growth. The 
simplest mothod is to use ono or two needles of platinum or steel grasped in a 
pair of artery forceps (see Fig. 16) and heating their points in an alcohol 
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flamo held close by. When red hot their points arc pushed into and through 
the angioma and withdrawn. If the needles aro too hot or not hot enough, 
bleeding is apt to follow their withdrawal. A dull rod color indicates the 
proper degree of heat. If the l'aquelin cautery is used with a line shurp* 
pointed tip, the heat may be managed better than with the tliiiiiu-hcuted needle. 
The galvanocautery furnishes another means of supplying an incandescent 
metallic point and may be used as above dcacriltcd. 


OXBSOXD ANEURYSM 

In marked eases those methods of treatment available at the presont day 
arc of little avail. In cirsoid aneurysms of small extent total excision with 
ligation of all afferent, vessels, followed by a plastic operation or skin grafting 
to cover the denuded urea, is the treatment of choice. 


BORNS OF FACE AND SCALP 

These odd growths of the skin do not recur when their haws are excised. 
An elliptic incision is made through the skill so us to include the base of tho 
excrescence and the wound edges arc approximated with sterile adhesive stripa, 
sutures or Michel clamps in the usual manner. The surgeon should licar in 
mind the possibility that the base of any horn seen may have Itcguu to undergo 
epithcliomatous dcgcncrat ion. 


NEUROFIBROMATOSIS OF THE SCALP 

(lircklimjhamrna Disraxe ) 

When the nerve tumors occur, as they are prone to. alsnit the tcmporofrontal 
region of the scalp, distressing the patient by their unsightliness, they should 
be removed by excision with the knife. They do not extend lielow tho subcu* 
taneons fascia but are often well supplied with vessels and the surgeon should ' 
bo prepared to meet with free hemorrhage. The scalp hemostatic forceps 
shown in Figure 10 will be serviceable to control this. The wound is closed 
and treated in the manner described under Scalp Wounds and Cysts of the 
Scalp. 


LIPOMA OF PACE 

Lipoma of the face usually occurs upon the forehead and remains of 
moderate size. The indications for its removal arc tho fact that it is a dis¬ 
figurement and the possibility of its degenerating into a malignant growth or 
suppurating as a result of trauma and infection. 

The scar after excision, if it be in the line of a natural wrinkle or normal 
incision line (see Normal Incisions), will be but slightly noticeable. It is 
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the easiest form of tumor to enucleate as it may be readily shelled from its 
bed if the operator is careful to cut down to the true capsule before beginning 
to enucleate. Removal is accomplished in much the same manner as that used 
in excision of a sebaceous cyst (q. v.). 

The blunt-pointed scissors, curved on the ilat are pushed while closed, into 
the piano of fuscia next to tho growth and there cautiously opened while 
traction is made upon the fatty mass. This procedure is repeated until it is 
completely separated from its attachments. Here and there a band of fascia 
or vossel passing to the lipoma must bo cut. If a vessel, it is tied and cut be¬ 
tween tumor nnd ligature. Accidental incision of tbc true sac does not com¬ 
plicate tho operation by allowing escape of its contents as would bo true in 
the case of a cyst. 

Tho suturing and after-treatment ure carried out as'in the case of excision 
of a cyst. 

SUPERFLUOUS HAIR OF FACE 

(II y perl rich osin) 

Electrolysis furnishes tho only practicable means by which a patient can 
be rid of superfluous hair upon her face. Tin* method used is to introduce a 
fino needle into each individual hair follicle alongside of the hair to be de¬ 
stroyed nnd pass a galvanic current through it. The technic is not especially 
difficult but the process is tedious and not always satisfactory. There may 
bo thousands of hairs to lie removed, and it is seldom practicable to treat more 
than thirty at one time. Moreover, even the best results show about 20 per 
cent, of recurrences which means repetition of the treatment in just so many 
hair follicles. Also hairs which were so fine as to be unnoticeable may grow 
coarso enough to require treatment later, so that altogether patient and operator 
should bo prepared for a series of sittings extending over much time. 

Operation. —A fine steel needle or preferably one made of iridoplatinum is 
held in an insulated handle and connected by a flexible conductor with a 
battery of cells or reduced electric light current. (See Fig. 14.) The handle 
ia provided with a spring switch by which tho current can be turned on or 
off by the operator’s fingers. This cloctrodo is connected with tho negative 
pole of the battery. The positive electrode is a sponge with an insulated 
handlo and moistened with an aqueous solution of sodium ehlorid, pressed firmly 
by tho patient against her skin at some convenient place near the superfluous 
hair under treatment. 

Before turning on the current the needle is inserted in the hair follicle 
to its deepest part. Tho battery switch is then moved so ns to allow a current 
to flow which will give a reading on the milHampereuietcr of from 2 to 5 
milliamperes. When the current has flowed for a few seconds (15 to 20), 
and when a few minute bubbles appear at the site of puncture or a little redness 
ia seen the current ia broken. The hair is then removed without traction 
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by a pair of thumb fun-ops ami aimthor hair at a little* distance (l/fl inch or 
more) from the previously treated one is attacki-d. Some pain is caused l»v the 
treatment ami certain areas of the face are more sensitive than others. If the 
current is too strong or too long upplit-d, pitting of the skin will result. Slight 
scarring is ulmost unavoidable Imt is preferred hv most patients to the presence 
of supcrtlunus hair. This treatment is csjiecinlly applicable to hairy nevi 
which contain a few coarse hairs. 


SEBACEOUS AND DERMOID CYSTS OF FACE AND SCAUP 

A sebaceous or dermoid cyst of the face or scalp will require surgical 
treatment varying with its particular nature or stage of development or with 
existing complications. 

Such a cyst in its simplest form is inclosed in a sac of lirm smooth con¬ 
nective tissues and is freely movable in tin- surrounding fascia. In this 
state it may lie dissected out with its sac intact, through a skin incision. 

A cyst of long standing will often lie found t<> 1 m- adherent, to its surround¬ 
ings and immovable in its lied in consequence of past traumatisms or infec¬ 
tions which have caused exudations to form almnt. it. I’tnler such circum¬ 
stances us these the operation for its removal must. Is- of a dilfereiit. nature. 

In the case of a evst on the face which is inflamed or infected, it. will lt« 
proper to endeavor to allay the inflammation by a continuous wet. dressing. If 
this attempt lie successful, a clean dissection and enucleation of tint intact 
sac may Ik- made later, as descrils-d In-low. If unsuccessful, and the siippuru- 
tion of the cyst ls-emues apparent, then a free surgical incision is made, 
the sac's contents are evacuated, the cavity packed loosely with sterile gau/.n 
and the wet dressing continued for a day or two until a healthy grunuluting 
process la-gins. If the sac Is- a small one it may la- scraja-d away at the time 
of the operation with a Volkmann spoon if its smooth white surface or parts 
of it be seen or retraction of the wound edges. I bit if suppuration have ex¬ 
isted some time, it is possible that the. secreting function of the -ao will have 
been destroyed and that, when the granulations have tilled the cavity, there 
will bo no recurrence of the. cyst formation. 

Operation for Excision of Uncom i*t.k:ath> Cysts 

The skin incision is made along the greatest diameter of the evst or, if its 
outline bo circular, the knife should follow the direction of skin cleavage, the 
so-called normal line of incision, as described by Kocher face Fig. (J) in 
order that the subsequent scar may Is- as inconspicuous as possible. To this 
same end it is well among selected cases of operations upon the face in general 
to make the skin incision with the flat sides of the knife held at an acute 
angle with the skin surface. When the edges of a wound made in this manner 
are brought together again and sutured it will lie found that the pressure of 
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the dressing aids in making an especially neat approximation and a subsequent 
scar which is almost invisible. If, however, Michel clamps (Fig. 8) are to 
be used in place of sutures, it will be better to make the skin incision in the 
usual fashion at right angles to its surface. 

The scalpel is used cautiously while cutting down upon the sac in order to 
avoid opening it unawares. A bloodless field is maintained by wiping with 
gauze and by the hemostatic forceps. Good retraction of the skin edges is 
essential. If assistance bo scant the operator will find useful a self-holding 
retractor such as that devised by me and described on page 520. During the 
dissection tho finger tip is frequently used to give a clew by the sense of touch 
to the location and proximity of the tumor. Enucleation should not be begun 
until the sac is actually exposed to view. It is a common fault of unskillful 
operators to begin to removo the sac before tho last layers of surrounding con¬ 
nective tissue have been penetrated. 

When tho incision seems to ho close to the sac it is well to lay aside the 
knife and to use in its place a pair of medium-sized blunt-pointed curved 
scissors. As the meshes of tho fascia enveloping the cyst arc picked up by 
the thumb forceps with one hand, these scissors, held in the other with their 
blades nearly parallel to the surface of the sac, open a way toward its smooth 
surface, either by cautious cutting or by blunt dissection (tearing) while 
closed, or by boing pushed into the tissues near tho sac and then forced open, 
thus tearing apart tho trabecula) of fascia) and opening the way toward com¬ 
plete exposure of the cyst. 

When tho presenting aspect of tho cyst has thus been bared, it is grasped 
with a forceps and carofuily shelled out of its bed by a continuation of the 
above-described blunt dissection. Actual cutting is needed only for those at¬ 
tachments of the tumor which refuse to bo separated by the blunt instrument, 
or else they are pushed aside and left behind intact. Each band which is 
cut must bo first examined and, if found to contain a blood-vessel, must be 
caught in a hemostatic forceps and must be cut between them and tho tumor, 
and later ligated if need be. 

If the cyst should bo inadvertantly opened, a part of its contents may be 
received on a gauze pad and removed without contaminating the wound. When 
enough of th.e cyst eontonts are removed to make flaccid the sac, the opening 
may then be closed in tho bite of a pair of hemostatic forceps which are used 
as a handle to the cyst during the remainder of the operation for its enucleation. 

Occasionally a thick-walled non-adherent cyst, if accidentally opened, may 
be shelled out from its bed by catching it firmly with forceps as just above 
described and twisting and pulling it out from its bed without any cutting. 

Any vessels which bleed after tho removal of the artery forceps are »g»ii» 
grasped and ligated with catgut. The cavity remaining in the tissues is ob¬ 
literated by means of the pressure of the dressing and bandage. If it be de- 
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termined that such pressure will not suffice to close the cavity, its sicies should 
be brought together by one or more catgut sutures applied with a curved needle. 
The skin incision is closed with line sutures of silk or horsehair, or by skin 
clamps (see Fig. 8), or by narrow strips of adhesive plaster. If antures 
are used upon wounds of the fuec they should he removed early—hy the third 
or even the second day—so thut hair puncture wounds will heal and quickly 
disappear. A subcuticular continuous suture of silk (sec Fig. !1) is espe¬ 
cially adapted to wounds of the face because when well applied they leave but 
inconspicuous scars. 

On account of probable oozing from the wound during tho first day after 
operation the dressing should be a generous one of sterile gauze and bandage. 
After this, unless needed for obliteration of the wound cavity, the bandage 
may be dispensed with and the wound may Is 1 protected until healed with a 
small dry dressing held in phut! hy adhesive strips or collodion. 


Operations fob Cysts Which Ark Adherent to Their Si'RRohnmnus 

Many dermoid and sebaceous cysts ltecome adherent to the fascia and to 
tho overlying skin which Itccoiuca thinned, shiny and often reddened, and 
presents tho symptom of superficial fluctuation. If in the hairy scalp tho 
hair over the cyst may disapjicur. 

In these cast's the incision should take the form of an ellipse which con¬ 
tains the thinned area of the skin. This area is loft, adhering to the cyst and 
is excised with it so ns to avoid puncture of the sue. t Sec Fig. I I.) 

If adhesions are present all nlsmt the sac it will of course lie ini|>osniblo to 
shell out the tumor nlonu without bringing away some surrounding fascia. In 
these cases the niin of the operator is to cut us closely to tho sac as possiblo. 
The best dissecting instruments under these, circumstances will Is', blunt- 
pointed scissors curved on the fiat and mouse-toothed forceps. The aim 
here will lie, as in all dissection, to maintain a bloodless field and good re¬ 
traction and not tr. cut unything unseen. If the sac bo inadvertently punc¬ 
tured and its contents escape into the wound they should Is; carefully picked 
or wiped out. If they are purulent and escape into tlm wound it should 
be washed out with Baiine solution and drainage maintained for a day or 
two. 

Cysts at the outer angle of the orbit require excision under circumstances 
similar to those in other situations except for the especial necessity of checking 
bleeding during and after operation on account of the liability to occhymosis 
in the loose fascia about the eye. The incision is made if possible in the lino 
of the eyebrow after shaving. It is extended but little if any beyond the 
outer end of the brow, so that it may be afterward concealed by the hair. 
Strong retraction may be necessary to expose the cyst through the skin 
wound. 
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MAUOHAMT GROWTHS OF THE FACE AMD SCALP 

It is the duty of the surgeon to remove all traces of any malignant growth 
no matter where it is situated. Skin specialists whose attention is confined 
more or less to smaller and more superficial cpitheliomata, are accustomed to 
use caustics while the practice among surgeons is to depend upon the knife 
in eradicating inalignant growths of all kinds. 

Epithelioma as encountered alnnit the face and scalp usually originates in 
the Bkin or mucous mctuhruuc while sarcoma is more commonly found to have 
started in the upper or lower jaw or orbital structures and to be obviously 
beyond the reach of cschuroties. (See Excision of Upper and Lower Jaws.) 


Eimtiiki.ioma of tiik Face 

Tho cutting operations for epithelioma of tin* face involve excision of the 
neoplasm together with a generous amount of surrounding normal tissue and 
all affected lymph nodes. The knife offers the surest means of cure available 
at present. Fortunately epithelial cancer upon the face is usually slow of 
growth and lymphatic involvement does not occur until the disease is well 
advanced. For this reason permanent cure after prompt and thorough excision 
of such growths is to be hoped for. 

Operation. —A small epithelioma of the face which as yet appears as a 
slightly pigmented pntch or pupulc or which lias hut recently and superficially 
ulcerated and has left, the skin freely movable upon the tissues Itcucath, may be 
oxcised through an elliptic incision large enough to include a generous margin 
of surrounding henlthy skin and subcutaneous fascia. In other respects the 
operation is similar to that for excision of a mole. (Six* Moles of the Face.) 
Tho specimen removed should be examined microscopically in order to verify 
the diagnosis and to ascertain if any epithcliomatous tissue extends as far as 
the line of incision in any direction. I f it should do so, a more extensive opera¬ 
tion should follow without delay. 

An epithelioma of larger extent or which is complicated by the existence of 
diseased lymphatics will require excision of so much tissue in order to give 
hopo of thorough eradication of the disease that a plastic operation to remedy 
the remaining defect will be necessitated. Plastic surgery of the faon is 
described elsewhere in this work. As an immediate sequel to the excision of 
extensive carcinoma of the face,.as of other parts of the body, figuration by 
sparks from an Oudin resonator or Tesla coil has been proven to be a valuable 
adjunct in making tho cure complete and thus preventing recurrence. (See 
Figuration.) 

If permission for a radical operation be refused, the surgeon has beside 
excision a number of methods from which to choose for the destruction of 
superficial epithelioma of the face. Each method has been successful; each 
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has sometiincs been followed by recurrence. In the absence of reliable sta¬ 
tistics of the end results of these procedures one most 1 m> guided in his oonrso 
by the type, location, severity of the lesion, presence or absence of glandular 
involvement and the means of treatment available in any given case. Them 
methods include the use of the following agents: 

(1) Carbon dioxid snow <q. v.) 

(2) Radium (sec article in another part of this work) 

(3) X-ray (see article in another j»art of this work) 

(4) Fulguration (q. v.) 

(5) Caustics 

MaI.IUXANT CiUOWTIIS OK THK Si'AM* 

The diagnosis of malignant growths of the scalp should tie confirmed by 
microscopic examination of a tart ion or sections of the growth removed for 
that purpose with knife or enrol by a coui|M*lenl pathologist. The spivilie 
test of the patient's blood for syphilis will not infrequently show that which had 
been taken for an epithelioma to Is- a gumma or syphilitic ulcer. 

Once the malignant character of the growth lias liccu ascertained the 
operation for its excision should lie jierformcd in a radical manner and prefer¬ 
ably under a general anesthetic. 

A malignant growth of the scalp with extensive involvement of tho skull 
is not a projier case for excision. In such eases tIn* surgeon should hour in 
mind the possibility of a cure by Coley's fluid, radium, or the X-ray. 

Operation. -The head is shaved and sterilized over an area large enough 
to insure accessibility to considerably more than the field of ojierution as 
well as cleanliness during the operation and repair process. The incision ia 
carried around outside the circumference of the growth and at least half an 
inch beyond any suspicious appearance of the skin. It extends to but not 
through the periosteum unless this lie involved in the neoplasm. Thu scalp is 
then dissected up and away from the skull while a bloodless field is main¬ 
tained by the use of the ordinary hemostatic forceps, or, when these fail, 
such s|ieciul scalp forceps us those shown in Figure 11. It will rarely bo 
necessary to leave them in place for 12 to 24 hours. Ligution of tho vortex 
(see Fig. 4) is a practical means of controlling hemorrhage during operations 
in that locality. Oozing from excised bone or periosteum usually ceases 
under the pressure of the gauze dressing held in plucc by the bandage. 

During the dissection the growth is handled as little as possible to avoid 
its dissemination but traction upon it. is made with a hook or volscllum. If 
the periosteum or skull is involved by the malignant growth over a small 
area or if merely adherent to it the outer table should bn chiseled off or a 
trephining operation be performed. (Set? article on Surgery of the Skull.) 

After the excision is complete and bleeding is cheeked, figuration applied 
to the raw surface will lessen the probability of recurrence of the disease. 

The wound is closed as much as possible by undermining the edges. 
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It may be necessary in extensive wounds to do this for the distance of an 
inch and a half or more out into the tissues around tho whole circumference 
of the wound area. The scalpel is used to cut in the plane of the loose fascia 
between the periosteum and tho aponeurosis of the occipitofrontalis muscle 
so as to permit sliding of the wound edges toward each other. Deep silkworm- 
gut sutures are used with care not to cause too much traction upon them. They 
may sometimes he reinforced by long adhesive straps. Skin grafting is available 
in those cases whore the gap cannot be closed by suture. The grafts may 
be laid on the fresh raw surface if figuration has not been employed. If it 
has, tho skin grafting is not applicable until healthy granulations have cov¬ 
ered the wound area. 

XHOFBBABXiB MALIGNANT GROWTHS OF FACE AMO SCALP 

The thorapeusis of malignant growths of the face and scalp does not end 
with operative procedures. Advanced inoperable cases will tax the surgeon 
to allcviute tho misery of thoir victims and those persons coming into contact 
with thorn. 

Tho symptoms to ho dealt with in those cases are pain, offensive discharge, 
cachexia, and disfigurement. 

Fain.—Sooner or later in most eases the habitual uso of morphin with all 
its disadvantages muBt bo resorted to. Tho question of tho proper moment 
to begin with tho drug is a serious ono for aftor it is past the patient is in¬ 
evitably swept into a drug addiction from which ho will lie freed by death 
only. Tho undesirable psychic and physical effects following the habitual use 
of morphin may be postponed in many cases by the use of codein. This should 
be used to relieve pain as long as it continues to be effective. Starting with 
doses of half a grain (.03 gin.) of codein by mouth or with the same amount 
of codein sulphate given hypodermically from once to 4 or f> times a day, 
the dose is increased up to 2 or 3 grains (.12 gm. to .24 gm.) every 3 
or 4 hours. Beyond this amount of codoin it is useless to go and when this 
drag becomes ineffective in relieving pain morphin (Vi gr.) guarded with 
atropin (gr. 1/150) preferably by hypodermic syringe, must be given. The 
constipating effect of these drags must be combatted by the use of laxa¬ 
tives. 

Local Anodynes. —If the malignant growth which causes pain bo ulcerated 
and tho procedure be practicable, relief for many hours may bo possibly at¬ 
tained by the injection into it with a hypodermic syringe of a solution of 
quinin and urea hydrochlorid. (See article on Local Anesthesia, elsewhere 
in this work.) A local anesthetic effect upon painful ulcerating surfaces may 
often bo obtained by the application in powder form of orthoform (meta-amido- 
para-oxybenzoate) which in addition to its property of causing local anesthesia 
upon ulcerated surfaces, is also antiseptic. Anesthesin (ethyl aminobenzoate) 
is also a drag with local anesthetic properties and may be sprinkled upon pain- 
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ful ulcerated surfaces. It may be combined with boric acid powder in equal 
parts since its antiseptic qualities are feeble or lacking. 

Offensive Discharges. —Of first importance in combatting tlio offensive dis¬ 
charge of an advanced malignant ulcer art' frequent cleansing and change of 
dressings. Peroxid of hydrogen is an effective deodorizer. After irrigation 
with it, a dressing wet with lysol in dilute solution (1:400 to 1:200) may 
be used. Phenol ( 1 : 100) or creoliu ( 1 : 400) in water may Ik? used in pre¬ 
paring deodorant wet dressings. Oakum is used sometimes us a deodorant 
dressing. 

Cachexia.—It is the duty of the surgical attendant to givo unrolaxcd at¬ 
tention to every symptom presented by his case of advanced inoperable cancer. 
The fight against loss of strength and llcsli will require tlio use of nourishing, 
concentrated, easily digested food, rest and every possible attention to the 
physical and mental requirements of the sufferer. 

Disfigurement.— -Wluit cannot Is? cured nmy perhaps lie hidden. Tlio ex¬ 
posed situation of malignant growths of the face and sculp makes it proper that 
especial means lie devised to hide them. To this end dressings should bo as 
small as due care ]>cruiits. Black silk or muslin bandages and even block 
adhesive strips liuvc n neat upjiearuuce and should Ik? used if they please the 
patient. The urrungement of u woman's liuir or clothing may for a time help 
to hide an unsightly dressing. 


DISEASES AMD INJURIES OF THE BONES OF THE FACE 

XNJUEXES TO THE BONES OF THE FACE 

Fuactuke ok the Upper .Taw 

Fracture of the upper jaw is produced by direct violence and is usually 
confined to its processes occurring in company with injuries to other bones. 
The alveolar process may be broken wholly or partly off; the malar bone may 
be driven into the antrum; the jaw may be broken apart from its fellow of 
the opposite side along the median lino or a fissure may be found to extend 
from a point in the upper jaw up into the skull. Division and final oblitera¬ 
tion of the tear duct may result from fracture of this Ismo. When the frac¬ 
ture is compound with the wound opening into the mouth, salivation and an 
offensive discharge are to lie expected from the necrotic area about the break 
and frequent careful cleansings are necessary. But the ultimate results after 
fracture of the upper jaw are usually good. Kepair is usually complete in 
about 5 weeks. There is but little callus formation. 

It is sometimes difficult to overcome the tendency to displacements of the 
fragments during the healing process and, where it is evident that deformity 
will result, the surgeon must be prepared to perform an open operation for 
the replacement of depressed portions of the bone and to exercise his ingenuity 
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to provide some means to overcome the displacements. Small fragments of 
bone are not to be removed unless they become necrotic. Immobilization of 
the upper jaw by an interdental splint is applicable in certain cases, especially 
when the alveolar process is involved. A competent dentist should be called 
upon to supply this. 

In fractures of the upper jaw accompanied by depression of the thin 
outer plate which may be driven into the antrum, tho following method of 
operation may be followed: 

Operation.— lothrop’S METHOD. —The patient is anesthetized and placed 
in the semirecumbent or sitting posture, (iwatlimey’s method of rectal oil- 
ether anesthesia is well adapted to use in this operation. The cheek is retracted 
from the teeth and an incision is made in the mucous membrane for an inch 
along tho upper border of the alveolar process. Tho soft partB (of the cheek) 
are separated from the bone with a periosteal elevator. This incision is made 
from the canine ridgo backward. A finger passed into this incision may feel 
the lino of fracture and, if so, a director or stout prolie is passed along it as 
a guide through tho fissure into tho antrum and used to elevate tho fragment 
to its normal levol. If no fissure is felt, the director is forcibly pushed through 
the thin wall into tho antrum just above the second bicuspid tooth and is then 
used to elevate tho depressed portion of the antral wall. It may be necessary 
to use stouter and coarser instruments than the director, in which case a No. 24 
or No. 22 French male urethral sound may bo pushed through the wall of the 
antrum upon tho director which has been left in place as a guide. 

As after-treatment one or moro wicks of gauze arc inserted as drains to 
the deepest part of tho wound in the soft parts and removed in 24 or 48 hours. 
The mouth is kept clean by the use of a mild antiseptic mouthwash. For this 
purpose nothing is better than a light bcer-colorcd dilution of tincture of iodin 
in water. If there is much swelling of tho face a wet dressing is applied. (See 
Wet Dressings.) 

The patient must not be allowed to lie upon or touch the affected side of 
the face or he may causo recurrence of the displacement of the fragment. 

Fhactube or Malar Bonn 

Treatment of fracture of the malar bone with lines extending into the 
upper -jaw and noticeable depression calls for a modification of the above- 
desoribed method of Lothrop. The first steps of the two operations are identi¬ 
cal. In order to elevate and replace the depressed fragment of the malar bone 
a No. 21 to No. 24 French male urethral sound is passed into the antrum to its 
apex which is adjacent to the malar bone, with the convexity of the curve of 
the instrument directed inward and backward. . The patient’s head is held 
firmly by an assistant while the operator grasps the sound with both hands in 
the following manner: His left hand, with the palm uppermost, rests upon the 
patient’s face, acting as a fulcrum as it holds the instrument near its curve. 
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while his right hand takes the handle end. Strong but well-controlled pres¬ 
sure upward and outward can thus be exerted upon the fragment. It is thus 
pushed back into its normal position which may lie recognized by the palpating 
finger externally. Any detnclied fragments of lame about the opening into the 
antrum are sought for with a forceps introduced on the finger as a guide and 
are removed. 

Sterile gauze wicks are introduced into the wound in the cheek aa drains 
and are left protruding a little into the mouth. A light wet dressing is applied 
to the left side of the face. The diet is restricted to liquids for a week and 
the after-treatment conducted us described above. 


Fracture op tiie Zycioma 

A fracture of the zygoma is usually accompanied by deformity of the face 
on account of the depression of one or more lx my fragments as the result of 
direct violence. The surgical treatment, aims to 
correct such deformity. 

An incision with its center directly over tho 
depressed fragment is made tinder general anes¬ 
thesia, in the direction of a natural wrinkle of 
that portion of the face. This incision is con¬ 
tinued down to the hone while ample retraction 
is made and a small curved periosteal elevator or 
blunt hook is slipped under it. Traction and 
manipulation are used to replace the fragment 
which will usually remain in good position. If, 
however, the displacement shows a tendency to 
recur it may be necessary to suture the fragment 
to the sound portion of the lame. Tho wound is 
closed with 'Michel clamps (q. \.) or with sutures 
of silk or horsehair and the dressing applied so 
as to prevent direct pressure upon the wound by 
fashioning the gauze pads into the shape of a large 
corn-plaster. The patient is instructed to avoid 
lying upon or touching the dressing during the time in which the fracture is 
uniting which will bo for about 2 weeks in uncomplicated cases. 

Fracture op Lower Jaw 

Fracture of the lower jaw occurs most frequently somewhere in the body 
of the bone and is usually accompanied by displacement of the fragments. In 
a small number of cases the fragments arc found to bo in good position and 
may remain in place under a simple, firm and frequently adjusted four-tailed 
bandage of stout muslin with its center over tho point of the chin, or a xylonite 
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splint (mo Fig. 16). Usually,, however, there is a displacement of the frag¬ 
ments accompanied by a break in the regular alignment of the teeth which 
persistently recurs if a proper splint is not applied. In fact, the practical 
guide to satisfactory reduction of the deformity is a proper realignment of 
the biting surface of the teeth. 

Fracture of the lower jaw seldom requires suturing of the fragments or 
plating. The fracture is usually infected by the bacteria of the mouth either 
by being compound with tho wound through the mucous membrane or else 
through tho tooth sockets which in so many persons are chronically infected, 
i. e. are the site of a more or less severe Rigg’s disease. The time-honored 
method of holding the fragments together by means of a silver wire passed 
around teeth on either side of tho fracture after reduction of the deformity 
may be resorted to in favorable cases if it is impossible to obtain tho services 
of a competent dentist who will prepare a suitable interdental splint as men¬ 
tioned below. If wiring of the teeth is attempted it should be of those not 
adjoining the site of fracture as they are pretty sure to be loosened thereby 
and the procedure rendered a failure. 

The reduction of the deformity is accomplished by manipulation of the 
fragments, under an anesthetic if ncod be. The surgeon grasps the fragments 
both inside and outside the mouth with tho fingers of both hands. Once 
reduction is accomplished tho fragments must bo splinted so as to maintain 
their correct position. In the vast majority of cases it is the best practice to 
immobilize the fragments, even whore there seems to bo no immediate ten¬ 
dency to their displacement, by means of tho interdental splint. The farther 
the site of fracture is from the symphysis, the more tendency there will be 
toward displacement of the fragments. 

When first seen, and until the dentist has prepared the interdental splint, 
a temporary four-tailed bandage or xylonite splint (see Fig. 16) is applied 
and especial directions are given to the patient to partake of a liquid diet and 
to keep the mouth as clean as possible by means of mouth washes such as 
dilute Dobell's solution or peroxid of hydrogen. A soft tooth-brush may be 
used to cleanse the outer aspect of the teeth and gums. 

In preparing the interdental splint the dentist takes an impression of the 
teeth and alveolar processes with the modeling composition sold by dental 
supply houses and from this impression as a mold he makes a plaster-of-Paris 
oast of them with the deformity, if any, reproduced and the line of fracture 
showing plainly. He then makes a similar plaster cast of the upper teeth and 
gums. The cast of the lower jaw is next cut through along the line of frac¬ 
ture and the plaster teeth of both fragments arc articulated in their normal 
position with those of the reproduced sound upper jaw. While in their cor¬ 
rected position the cut plaster fragments are fastened together with liquid 
plaster. Thus the fracture has been reproduced and then corrected in the 
plaster east The interdental splint of vulcanite is then made from these 
plaster casts of the upper and lower jaws while they are held in a dentist's 
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articulator. The splint is made to hold the upper and lower jaws a little 
separated and a hole is made in it between the upper and lower teeth through 
which a rubber feeding tube may be passed and through which 1it|uids may bo 
sucked or expelled. If teeth have U-en lost the space formerly occupied 
by them may be used to give ueeess to the mouth by the fetal ami mouth 
washes. 

The splint of vulcanite in favoruble eases may be tith'd over the lower tooth 
only, leaving a smooth surface alatve. It is then wired securely to the lower 
teeth in several places, retaining the fragments in position and allowing the 
patient to chew upon it. 

Fracture of Bamns of Jaw. —Deformity from this cause is more difficult 
to treat than that following fracture of the laaly of the lame. The interdental 
splint is inapplicable hen*. The deformity is usually caused by the posterior 
fragment slipping forward and the anterior fragment failing more or lews 
downward. To reduce it, the operator's thumb in the mouth pushes the ramus 
backward uud the lingers externally lift up the latrder and laaly of the jaw. 
General anesthesia may la> required. A stout leather or xylonite chin-pieco 
(see Fig. 10), molded while wet to the sha|a> of the jaw, is applied after 
reduction and held in place with atrups somewhat in the manner of a four¬ 
tailed bandage. The pull on these straps must lie frequently regulated by the 
surgeon for even after a good position is obtained the fragments are apt to 
slip out of place. If the position can be maintained for 10 days or 2 weeks 
the result will lx* good. 

Comminuted Fracture of the Jaw. —If fractured in more than one place 
there will lie much ditiiculty in keeping the deformity reduced. If tho body 
of the jaw be fractured in 2 places an interdental splint may vet lx- success¬ 
ful. If there be a fracture of the lmdy and of the ramus, the interdental splint 
should be used in combination with the external chin-piece. (Fig. HI.) 

Fracture of Coronoid or Articular Process. — Such a fracture is treated by 
the four-tailed bandage or leather chin-picec and straps, which should be ad¬ 
justed frequently enough to maintain rest of the fragments. 

General Treatment. —When tho function of chewing is interfered with for 
any considerable length of time, the mouth becomes very foul. Add to this 
the fact that fractures of the body of tho jaw are frequently compound and 
it will be seen how important it is for the surgeon to insist upon frequent 
and careful cleansing of the mouth. Poroxid of hydrogen diluted with equal 
parts of water should be used at least twice a day and may lie followed ,by a 
very dilute solution of tincture of iodin or Seiler’s solntion. Not only should 
the mouth be rinsed out but the sulci hetwoen gums and checks must be brushed 
or swabbed and the interdental splint if used must he cleansed with a soft 
tooth-brush. Liquid nourishment is taken through a tube while the jaw is 
immobilized. If necessary, a rubber tube may be passed Indued the posterior 
molar teeth and the food introduced in this way. 

Necrosis along the line of fracture is not uncommon and a resulting ah- 
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8C68B of the jaw must lx; opened and drained according to general principles 
of surgery. Detached fragments of bone or sequestra should be removed as 
soon as recognized. 

The general health must be kept in view and the patient’s habits regulated. 


Luxation ok tiik Lower Jaw 

In treating dislocation of the jaw it must lie remembered that efforts at re¬ 
duction by simple upward pressure of the chin cannot succeed because this 
tends to move the condyle farther from its articular cavity. Until it reenters 
that cavity, hinge motion and closure of the mouth cannot take place. 

Treatment. — With the patient preferably in the sitting posture, and with 
his head iirmly held by an assistant., the surgeon stands in front of and facing 
hint. The oiierator's thumbs should be enveloped in one or two thicknesses 
of adhesive plaster to prevent their laceration by the bite as reduction takes 
place and the jaw snaps shut. The thumbs an? introduced into the patient’s 
mouth, palmar surfaces down and pressing upon the lower molars while the 
fingers grasp the liorder of the lower jaw outside the mouth. Firm pressure 
should lie made downward and while this is going on posteriorly, the symphysis 
is elevated so as to throw downward and backward the condyle which is drawn 
into its socket bv the pull of the masseter and tcmporul muscles. Reduction 
usually occurs with a snap and when it does the surgeon must quickly extri¬ 
cate his thumbs to prevent their being bitten. 

Whore one condyle only is dislocated the treatment is the same except, of 
course, that only the affected side is manipulated. 

While dislocations of long standing are sometimes capable of reduction in 
tho abovc-doscrilied manner they usually require the use of an anesthetic in 
order to relax the muscles sufficiently to make reduction possible. For this 
purpose nitrous oxid gas and oxygen will generally suffice? and it would Bcem 
that patient and surgeon were entitled to its uid even in the simpler cases. 

Subluxation of the Jaw 

Subluxation or sudden locking of the jaw whilo tho teeth are slightly sep¬ 
arated is due to a slipping backward of the interarticular cartilages. The 
condyles aro thus pushed forward against tho articular eminences. The ef¬ 
forts of the patient often succeed in reducing this dislocation which is likely 
to recur habitually. If the patient has been unsuccessful, the surgeon can 
usually reduce the doformity by prying the mouth open by tho aid of a hard 
wooden or bone wedge inserted between the teeth, while an assistant manipu¬ 
lates the jaw, pressing downward and backward and rocking the jaw from side 
to side. 

After a dislocated lower jaw has been reduced a four-tailed or Barton’s 
bandage is applied for a week or 10 days in order to keep the joint at rest 
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while the capsule is healing. The patient should lie instructed to exercise 
especial care not to open the mouth widely for at least !1 weeks after reduction 
healing may be completed in the opening in the capsule through which the 
condyle escaped. 

Irreducible dislocation of the jaw is treated under general anesthesia with 
the assistance of Met i raw's hook, a stout steel instrument with it bundle al¬ 
lowing it to he pulled upon strongly. The hook is passed through a small 
incision just lielow the zygouui and over the edge of the sigmoid fossa of the 
jaw. When properly placed, the hook is pull'd downward and Imekwurd with 
considerable force, while an assistant steadies the symphysis and presses it. up¬ 
ward. If necessary, the hook is then used in a similar manner upon tho op¬ 
posite side. 

DISEASES OF THE BONES OF THB FACE 

An kyi.osis ok tiik Jaw 

Thu method of treatment will depend ii|H>n the nature of tho ankylosis 
which may he either fibrous or Isuiv and due to conditions either within or 
outside of the joint. An X-ray picture of the parts which may throw light 
upon the condition should he obtained in every instance liefore operation. 
Fibrous or bony ankylosis existing within the joint, is amenable usually to 
relief by excision of the condyle. 

Operation. (I Wilt limey's method of rectal oil-ether anesthesia is indicated 
when practicable, as in other o|ierations ulxmt the face, (''.special attention 
must la 1 given to the patient's breathing while, under the anesthetic.. If thu 
tongue is inaeceasible by reason of the fixed closure of the jaw. the surgeon 
must be prepared to perform tracheotomy should the prolapsed tnuguo or 
vomitus seriously embarrass respiration. If there is a small space lx-twccn 
the teeth a stout silk ligature should lie passed through the tongue before 
operation so that it may Is- drawn forward if necessary. 

The facial nerve which emerges upon the face at the level of thu lobo of 
the ear, the internal maxillary artery and the parotid gland must Isi avoided 
during the operation. 

Roe and others use an incision extending downward from a point a little 
in front of the external auditory meatus, and Murphy of Chicago advocates 
an incision extending upward into the hair from a point over the tulmrclc 
of the xvgoma and Vh inch in front of the auricle.' Access to the joint ia 
perhaps best obtained by 11. Lilienthal’s method which is essentially as fol¬ 
lows: 

LILIEXTIIAL'8 METHOD (Sec Fig. 17).— A horizontal incision ia made 
along the zygoma from a point % inch in front of the auricle. This is joined 
to a 1VL’ inch vertical incision downward from its posterior end dividing the 
skin only. The triangular skin flap is dissected up and retracted downward 
and forward. A curved needle bearing a silk suture is passed under the pos¬ 
terior end of the zygoma and out again immediately above it, from below 
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upward and backward. The needle should enter at the anterior aspect of 
the tubercle of the zygoma. A fine wire saw is drawn through the path made 
by this thread and another at the anterior end of the arch of the zygoma in 
a similar manner except that here the needle passes under the zygoma from 
below upward and forward. Thus the excised piece of the zygoma makes a 
wedge-shaped fragment with its narrow aspect below. This bone fragment is 

drawn strongly for¬ 
ward, bringing with 
it the attached fibers 
of the masseter mus¬ 
cle and other soft 
parts including n 
portion of the paro¬ 
tid gland. The re¬ 
traction of this flap 
simultaneously with 
that of the posterior 
a n d upper wound 
edges will afford 
good access to the 
joint. 

The condyle is 
freed with a perios¬ 
teal elevator and its 
neck is chiseled 
through with espe¬ 
cial care to avoid in¬ 
jury to the external 
auditorv canal. The 
condyle is removed 
and if there remains 
any bony surface to 
which the neck of 
the jaw seems likely 
sutured in a position 
which will interpose it so as to prevent this from taking place. 

The zygomatic bone-flap is replaced and the pull of the masseter will 
retain it in position, or, if necessary, it may be retained by periosteal or bone 
sutures. The skin wound is sutured in the usual manner. 

If the ankylosis was on one side only, this operation will have unlocked 
the jaw and have allowed free motion. If the opposite side be similarly af¬ 
fected it will, of course, require operation before the mouth can be opened. 

The possibility of bony union between the coronoid process of the jaw 
and the temporal bone must not be forgotten. Such an attachment must be 



7m. 17.—H. LtumTHAL's Incision, Qivino Access to Tekporal 
Maxillary Joint. 
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to become united, a pedicled flap of temporal fascia is 
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repainted and a fascial flap must be sutured in place between the severed bone 
surfaces to prevent, a recurrence. 

ESMARCH "8 opkhation.— -When ankylosis of the jaw is due to conditions 
outside of the joint, such as cicatrices or contractures about the ramus of the 
jaw. Esmarch's o|>erution may la- called for. (See Fig. I«S.) 

A wcdge-shu]M i d piece of bone is re¬ 
moved extending through the whole body 
of the bone A H and (' I) or even one 
from the lower part of the ramus C E 
ami F ti. provided it Is* wholly anterior 
to the eicatrieial or other cause of the 
abnormal fixation of the joint. This 
wedge-shaped piece has its wider uspivt 
Wow and is large enough to permit fri*o 
separation of the adjoining lame surfaces 
so that they cannot again become united 
to each other and cause a recurrence of 
the fixation. A false joint is thus 
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formed allowing limited motion of the rest of the juw. The o|M>rntion may 
lie performed through an incision along the lower Isirder of the jaw or through 
the mouth. The fragment is bared and chisided. The external wound, if 
there is one, is sutured and drainage into the mouth is kept open and free. 
Frequent cleansing of the mouth must lie attended to. 


Piioseiioitrs N kckosih ok tiik Jaw 

Phosphorus necrosis almost always occurs in the lower jaw and is caused 
only bv the yellow form of the element. 

Prophylaxis.—The manufacturers of matches whose employees fonnerly 
suffered widely with this disease have amended their processes of producing 
matches in this country very generally and have substituted harmless materials. 
The disease will, without doubt, become more rare in the future. 

The patient should work with the red or amorphous form of phosphorus. 
He should wash his hands carefully lieforc eating so as to avoid contaminating 
his food. Inspection of the teeth and gums of phosphorus workers should 
be made by a competent physician at regular intervals, ('arious teeth must 
be repaired or extracted and if ulceration of the gum has begun the patient 
must avoid all contact with phosphorus and carry out careful and persistent 
cleansing of the month. A soft tooth-brush should lie used with an antiseptic 
tooth-powder or paste and the month washed after each meal. Thera is no 
better combination of measures for this purpose than a preliminary rinsing 
with equal parts of hydrogen peroxid and water followed by the free use of 
a watery solution of tincture of iodin diluted to the color of light beer. This 
has astringent and antiseptic qualities. 
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Operative Treatment.—In advanced cases a radical operation is to be pre¬ 
ferred to the ancient custom of waiting for the separation of a sequestrum. 
The patient should forever abandon contact with phosphorus. 

The affected portion of the jaw is excised as is described under the various 
headings of excision and resection of the jaw and its parts. The aim in opera¬ 
tions for removal of the sequestrum or any diseased bone is to leave in place as 
much healthy periosteum as possible as a base for the regeneration of the 
lost osseous tissue. 

Infections of the Boneb of the Face 

Aoute periosteomyelitis of the upper or lower jaw following carious teeth 
or from blood-borne infections, is treated by incision and drainage in the 
same manner as when occurring in other situations. The only especial feature 
which characterizes treatment of bone inflammations in the face is the added 
necessity of cosmetic considerations. Drainage, when called for, should be 
established through tho mouth if possible but when external drainage is neces¬ 
sary the incision should be made in the line of cloavage of tho skin (see Nor¬ 
mal Incisions) so as to leave an inconspicuous Bear. 

Necrosis.—Tho general principles of treatment of sequestra of the facial 
hones are similar to those of liko conditions olsowherc, except that they are 
modified by one important symptomatic fact. This is that after destruction 
by necrosis of bone in the uppor jaw and in the lower jaw in all but young pa¬ 
tients there is no reproduction or formation of an involucrum as there is in 
the case of other bones, lienee there is added necessity for early treatment 
of bony inflammations of tho jaws so as to avoid disfigurement of the patient. 
After tho defect has occurred tho possible use of prosthetic apparatus to remedy 
it should be inquired into. 

Syphilis.—Syphilis of the bones of the face is usually found affecting the ' 
nasal bones and the upper jaw, causing the characteristic saddle nose of the 
tertiary stage and the opening between tho mouth and nares. (See Diseases of 
the Nose and Mouth.) 

Taberoalosia.—Tuberculosis of the bones of the face occurs usually in the 
malar hone or upper jaw. The treatment is constitutional according to the 
recognized principles and if an abscess formB it should be opened by an in- 
oision in the natural line of cleavage of the skin (see Normal Incisions) and 
the diseased bono thoroughly curetted. If this is done early, the characteristic 
depressed scar beneath tho orbit may be avoided. 

TDMOBS 07 BOMBS 07 7A0B 

Exostosis or Face and Scalp 

These benign growths are very rare upon the face but not uncommon upon 
the skull. The only indications for their removal are disfigurement and in- 
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convenience. Tlie tumor is of pure bony structure ami of very slow growth. 
Sections should be made for examination under the microscope to determine 
the existence of possible indications of malignancy. 

Operation.—(General anesthesia is rci|uimi. The skin and soft parts over 
the tumor are incised in the normal line (see Normal Incisions'! so as to 
expose the whole bony growth. This is then chiscliHl away with its perios¬ 
teum and the wound is closed with suturt>s ami dressed us in the case of other 
operations for removal of growths of the fucc und scalp. 


Mauonakt Growths or tiik Bonks of thk Face 

Malignant growths of the bones of the face dcuiuml curly and thorough ex¬ 
cision. If the skin uml subcutaneous tissues are involved, plastic surgery will 
be necessary to repuir the deformity ufter their removal by the knife. This 
subject is treated of elsewhere in this work. 

The following descriptions of operations ii|k»ii the Ismes of the face de¬ 
scribe the surgical troutnieut of malignant growths of those bonus as well as 
of nocrosis from various cuubcs. 


OPERATIONS UPON THE BONES OF THE FADE 

Excision op tiik ITfckk Jaw 

The anesthetic for this operation is administered by the intratracheal 
method and the pharynx may Ik? lightly pocked with a gunge pad. Tim patient 
lies supine with the lieud somewhat elevated. A gag keeps tin; mouth open 
widely enough to afford aeeess to the mouth cavity for the operator with his in¬ 
struments and for the assistant with sponges to clear the field of operation, 
retract, etc. The operation is greatly simplified hy a preliminary ligation of 
the external carotid artery. (Seo Ligation of Arteries in another part of this 
work.) 

Access to the bone is obtained by an incision through all the soft parts in 
the following course (Weber) (see Fig. 19, A, B, C): From a point about 
half an inch below the outer angle of the orbit, the incision follows along its 
lower border inward to the nose, then downward to the wing of tho nose, around 
the groove at the junction of this wing with the face and to the median line 
at the septum of the nose, thence vertically down through the upper Up in 
the median line. Bleeding of the wound edges is checked with ligatures and 
the cheek is dissected up from the bone with a periosteal elevator. The line 
of junction of the mucous membrane lining the cheek with that of the alveolar 
process is divided with curved scissors. This cheek flap is retracted with a 
stout suture through the cut edge of the lip and held back by an assistant 
so as to give a fair exposure of the outer surface of the upper jaw bone in- 
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eluding its malar profess. An elevator or knife separates the lower edge of the 
nasal cartilage from the bone und if the bleeding is serious at this point the 
nostril is temporarily packed with gauze while the next steps of the operation 
are under wav. The malar process of the lame is divided from within out* 
ward by a wire saw which has la-on passed through the inferior orbital (spheno¬ 
maxillary) fissure. Considerable latitude is possible in directing this division 
B or E (Fig. 20) of the lame and, when 1 the limits of the disease process per¬ 
mit of it, the excision should end externally ns far toward the middle lino an 
possible, so ns to leuve sup|airt for the cheek and thus minimize the subsequent 
deformity. 

The nasal packing is now removed and the nasal process of the upper jaw 
is cut away from the nasal lame with the 
hone-cutting forceps, while an assistant 
retracts the inner edge of the skin wound 
with a sharp retractor. 

With the gag on the sound side, the 
mouth is widely opened in order to give 
access to the roof of the mouth. With 
the scalin'] lie cuts through the mucous 
membrane ami down to the Imnc along a 
right-angled course extending from the 
posterior molar tooth to the middle line 
of the bard palate ami from thence for¬ 
ward directly to the space ls-tweeii the 
centrul incisor teeth. (Fig. 21, <). X, 

M.) A periosteal elevator is then intro¬ 
duced into the transverse part of this 
incision and separates the soft palate 
from the hard palate, pushing the former 
back out of the way. The central incisor tooth on the a (Tooted side is next 
extracted. A chisel introduced within the mouth then cuts through tho hard 
palate from before backward near the median line as fur us the transverse 
incision. If necessary the chisel may be assisted by the forceps or a narrow- 
blmled saw, or the whole cut through the palate may be made with a chain or 
wire saw passed through the nose and out of the mouth. 

The bone is now ready to be removed as all its attachments are divided 
save that to the palatal lame behind and to the ethmoid lame above. These 
attachments arc broken hv grasping the whole upper jaw bone in a lion-jaw 
forceps and rocking it up and down and from side to side. 'Die superior 
maxillary nerve in the infraorbital fissure will be among the soft parts yet 
undivided when the bony attachments arc all severed. This nerve is cut across 
as near its origin as possible. 

The transverse incision in the mucous membrane ltctween the hard and soft 
palates is sutured with silk as well aB that on the posterior surface of the upper 



Fin. 21.--1 .inks or Incision in OrauTtON* 
upon t'l-PKH Jaw. 
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lip. The skin incision is sutured with silk and the cavity packed with sterile 
gauze. 

If the mucous membrane of the hard palate is not diseased it should be left 
to separate the nasal from the buccal cavity. In this case it is cut through 
along the inner edge of the alveolar process close to the teeth (Fig. 21, O, 
M, or Q, M ) instead of along the median line. It is separated from the bone 
back to tho median line and retracted while the palate is being chiseled or 
sawed through. Afterward its edge is sutured to the edge of the mucous 
membrane of the check. (See Subperiosteal Resection of the Upper Jaw.) 

A copious sterile gauze and cotton dressing is applied to tho face and held 
in place with adhesive strips and bandage. The month is frequently irri¬ 
gated and the packing changed often enough to prevent its fouling. Rest in 
bed hut in the semi-recumbent or sitting posture and a liquid diet are neces¬ 
sary for a week or more and opiates are given, if needed, until the healing 
process is well udvanccd. When healing is complete, a prosthetic apparatus 
should be prepared if the circumstances permit. This is done by a competent 
dentist to supply tho defect caused by the removal of the bone. 

SOBPKRIOSTKAI. RkBKCTION OP TIIE UlTEE JaW 

Subperiosteal resection of the upper jaw is performed in cases where the 
disease of tho bone has not invaded tho periosteum. The anesthetic of choice 
is otlior given intratraeheally. 

Access to the lame is had by Ollier’s incision combined with median di¬ 
vision of the upper lip. Ollier’s incision (Fig. 19, 1), E) extends from the 
center of the malar bono to tho outer angle of the mouth. Traction upward 
is made upon the cheek flap, while the periosteum along with the overlying 
soft parts is separated and elevated from the lame. An incision through the 
mucous membrane and periosteum is made (see Fig. 21, S, X, M) from the 
median line in front, along the outer surface of the alveolar process, just 
above tho edge of tho gum, to the last molar tooth. It is continued around 
behind this and then forward at tho same level along the posterior surface of 
the alveolar process to the median line opposite the starting-place. The 
periosteum is divided by a cut beginning at tho starting-point of the first in¬ 
cision and extending up to the anterior nasal spine. The periosteum and 
other soft parts together are stripped back with a periosteal elevator from the 
outer surface of the jaw. The infra-orbital nerve and vessels are divided and 
the baring of tho bone is continued to and over the edge of tho orbit well back 
along the floor of tho latter. The lacrimal sac and duct are avoided and left 
intact with tho periosteum. 

The periosteum is separated with the mucous membrane from the hard 
palate as far as the median line. As in the usual operation described above, 
the nasal and malar processes of the upper jaw bone are divided, the central 
incisor extracted and the hard palate chiseled or sawed through as nearly as 
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may be in the median line. Lion* toot lied forceps are then used for grasping 
the bone and wrenching it ns gently as possible from its attachments. The 
cavity is packed with a wick of sterile gauze and the <*dges of tho mueo- 
periostenl flaps arc united when* they had lava separate! by the teeth. The 
skin wounds are sutured with silk and a dressing of sterile gauze is applied 
under a bandage. The packing is removed and loosely replaced after H or + 
days. The wound cavity is irrigated and the packing is changed often enough 
to keep the parts dean and the patient comfortable until healing is completed, 
wheu a comjs'tcnt dentist may lie called u|h>ii to supply a prosthetic, apparatus 
to till the defect caused by the removal of the lame. 


Kkskctiox ok rni. 1'iM‘nt 1 'aiit ok tiik I'itmi .Iaw 

The l«me is excised as described under Excision of the l‘p|H'r daw. Tho 
soft parts are separated over the outer surface of the lione and well back upon 
the orbital plate. The nasal and malar processes are cut through as descrilted 
above and the jaw bone itself is cut through horizontally ulsivo the alveolar 
process with a narrow saw introduced into the mires. ( Eig. 20. 1».) The upper 
segment of the Ikuic. thus partialU detached, is then gras|M‘d with lion-jaw for¬ 
ceps and wrenched out. 

The cavity is packed with sterile gauze which is removed in ‘2 or .‘1 days. 
Irrigation of mouth, nates and the wound cavity is done frequently with 
weak Dobell's or Seiler's solution. 


Excision ok tiik Low in Jaw 

Excision of the lower jaw or portions of it is performed for the removal of 
tumors, necrosis, gunshot wounds, etc. A complete reseetion is rarelv called 
for. The operation should !"■ conservatively done and the amount of bono 
removed will vary with the needs of the individual case. 

The anatomy of the region must bo mastered and earn taken to avoid 
so far as possible injury to the parotid and the siibtunxillnry glands and 
their ducts, the internal maxillary arteries and the lingual and facial 
nerves. 

Wien the body of the hour is removed, the anterior supports of tho tongue 
fail to hold it forward and it drops hack into the phnrynx and obstructs 
respiration during anesthesia unless retracted by a suture in tho hand of an 
assistant. 

Mucous membrane and periosteum, where they are healthy, should be 
stripped from the bone to he removed and left remaining, to hi* afterward 
sutured in place as well as possible. Tf the operation is for a malignant growth, 
however, these soft tissues must be sacrificed in the effort to eradicate the 
disease. 
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Resection of Half of the Body of the Jaw 

The incision extends along the lower border of the jaw to the (Fig. 19, 
H, G, F) median line whero it ascends to or through the lower lip. The 
facial artery is ligated. (See Ligation of the Facial Artery.) Teeth whose 
presence interferes with the use of the saw are extracted. The soft parts, 
including periosteum if the case las not uialignunt, arc stripped from the bone 
over its inner and outer aspects so far as the individual case may require. This 
stripping oxtends tip to an incision made down to hone along the odge of the 
alveolar process. If a bridge of bone along the bottom (see Fig. 15) can bo 
left standing it will be of great advantage to the patient in preserving the 
form of the jaw and the opposition of the remaining lower teeth with the upper 
ones. If this bridge of hone is left it is separated from tin* excised portion 
with the chisel. Tin; 2 vertical cuts in this case, of course, do not extend 
dowuwurd to the lower border of the bone, but only far enough to connect with 
the horizontal cut in the jawbone. (Fig. 18, II, I, .1, K.) The flaps of 
mucous mombrano formerly covering the ulveolar process are trimmed and 
their edges aro sutured together. If the whole thickness of the body of the 
bono has been cut through, that portion of the mucous membrane formerly 
covering the outer surface of the alveolar process is trimmed away and the 
inner flap is sutured directly to the edge of tho lining of the cheek. 

Drainago is provided for and tho skin wound sutured. A four-tailed 
bandage holds the dressing in place. The essentials in the after-treatment are 
rest, liquid diet, and frequent cleansing of tho mouth. 


Excision of a Ramijs ani» Half of the Body of tiie Lower Jaw 

The incision F, G, II, Figure 19, is continued along the border and up 
the edge of the ramus of the jaw to a point, II. just below the lobe of the ear. 
The facial artery is lignted where sovered by this incision. The soft parts 
en masse aro dissected up from the outer surface of the bone, separating the 
insertion of the massotcr ns far as possible without entering the cavity of the 
mouth. Periosteum is included in this denudation as well as in that which is 
to follow upon tho inner aspect of the bono, provided the operation is done 
for tho treatment of necrosis, but in the caso of malignant disease the peri¬ 
osteum must be removed with the bone. When the flap is separated from 
tho bone it is strongly retracted upward and forward during the remaining 
steps of tho operation. At the point near the symphysis where the body of 
the jaw is to bo cut through, a tooth is extracted in order to permit the saw 
to enter and cut through the body of the jaw. The bone is grasped with a 
lion jaw forcops and pulled downward and outward while its inner surface 
is denuded from below upward with periosteal elevator and knife or scissors. 

A ligature is passed through the tongue and forward traction upon this 
is made by an assistant to prevent the organ from falling back into the pharynx 
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and obstructing respiration. This complication is inevitable if the anterior 
attachments of the tongue to tin; genial tubercles are severed as they must 
be if the middle of the jaw is to lie removed. The inferior dental nerve and 
artery will be severed at their entrance to the interior dental foramen during 
the denudation ot the inner aspect ot the jaw. 

The attachment of the temporal muscle to the coronoid process is cut 
through and the condyle is disarticulated from the glenoid cavity. The re¬ 
maining attachments of soft parts are carefully cut through. 

After removal of the hone the mucous membrane is sutured in the mouth 
where it was formerly attached to the edges of the alveolar process and wher¬ 
ever else it may have been divided. The cavity left by the removal of tho 
jaw is lightly packed and drained with sterile gauze, the skin sutured and 
sterile dressings and bandage are applied. The same necessity for cleansing 
of the mouth exists as after excision ol the upper jaw. (See page, .wd.j 
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THE TREATMENT OK FRACTURE OK THE SKULL 
W 11.1.1 AM SlIAHCK 

INTRODUCTION 

Palliative Treatment.—Vor many years tin* routine treatment of fracture of 
the skull, whether of the lmse or of the vault, lias lieen the cx]teetant pulliativo 
one; that is. all ici-hag to the head, vigorous eathursis, liquid diet, nud absoluto 
rest and quiet, morphia living administered if necessary. Practically all frac¬ 
tures of the base wen* so treated, it living thought that nothing else could bo 
done for such ruses; the mortality was hit'll---more than 50 js>r cent. Kvon 
depressed fractures of the vault, unless there were localized si pis of compres¬ 
sion, were frequently treated in the same manner. 

Xaturnlly. the eases of simple concussion and the mild fractures of tho skull 
—nud 1 believe that many eases of fracture of the skull aro overlooked on ac¬ 
count of their comparatively trivial symptoms and sipis— have Ihtii and arc 
being treated successfully bv this method; it is, however, in those ruses of 
fracture of the skull, whether of the base or of the vault,, with or without a de¬ 
pression of fragments, where there arc definite signs of an increased intra¬ 
cranial pressure, that this expectant palliative treatment, is not sutlieient and 
a more effective method of treatment is essential. 

Intracranial Pressure.- Within the last few years a notable advance has 
been made in the treatment of these cases. In my opinion, it is not so much a 
question of ascertaining the presence and the site of the fracture, hut, rather of 
finding out whether or not there is an increased intracranial pressure, and if 
there is, then directing the treatment toward a lowering of this abnonnal pres¬ 
sure. For this reason, a careful ophthalmoscopic examination should bo made 
in each case, as the earliest signs of an increased pressure appear in the fnndus 
of the eye, especially about the entrance of the nerve—the, so-called optic disk. 

These changes in the fundus of the eye are the result of increased intra¬ 
cranial pressure, whether this pressure be due to a slowly growing tumor, to an 
intracranial hemorrhage, or to a very edematous “swollen” brain resulting from 
a fracture of the skull. It is this cerebral edema, resulting in varying degrees 
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from any injury to the brain—from tho rnild conditions of concussion to the 
worst forms of cerebral contusion and laceration—which haB been overlooked 
in the past; in my opinion, it is the most important factor to be considered in. 
any case of fructurn of tho skull. In the mild cases, only a slight dilatation of 
the retinal veins results from the intracrunial pressure due to this cerebral 
edema, and the veins gradually assume their normal size and appearance within 
2 to 4 days, showing tliut tho intracranial pressure has diminished through the 
'absorption of the edema, i. c., a more normal amount of intracranial cerebro¬ 
spinal fluid. 

The success of tho expectant palliative treatment in these rnild cases is 
basod upon the fact tlint by it not only is the absorption of cerebrospinal fluid 
increased, but tbo amount of cerobrospinnl fluid secreted is lessened by the 
lowering of tho blood pressure; tbo tendency to intracranial hemorrhage is also 
lessoned. Naturally, the sooner after the accident the treatment is started, the 
bettor aro tbo results to be obtained. 

In tho more severe casos, however, a more direct method of lowering this 
increased pressure is noeessury; 1 use the word “severe” not so much in ref¬ 
erence to tbo fracture as to the height of tbo intracranial pressure. These aro 
tho cases showing not only a dilntatiou of the retinal veins, but also u blurring of 
the nasal halves of the optic, discs and the more advanced signs of intracranial 
pressuro to be observed with an ophthalmoscope. Such cases, in my opinion, 
should have a subtemporal decompression performed to relieve the iutrncrnnial 
pressuro ns soon ns possible after the accident. If. however, the patient is in a 
condition of severe shock, so that its signs overshadow and tend to conceal tho 
signs of intracranial pressuro, then all treatment should l>o directed toward 
relieving tbo condition of shock, and when this has been accomplished, then 
the loworing of tho intracranial pressure can bo considered. T do not think it 
wise to decompress any fracture of the sknll in a condition of se,vcre shock and 
with a pulse rate of 110 or moro. The operation itself is not a formidable one; 
naturally, perfect asepsis is essential. The anesthesia should be, administered 
by an expert; only too frequently, however, tho patient is unconscious, so that 
an anesthotic is not required. 

Palliative vs. Operative Treatment. —In too many hospitals the attitude to¬ 
ward fractures of the skull, and especially those of the base, has been one of 
expectancy, a policy of “letting well enough alone;” unless there were localized 
signs of compression, then an ice-bag to the head, catharsis, absolute rest and 
quiet, and the usual routine treatment were given; any operative procedure 
was not to be considered unless the patient developed signs of compression of 
the medulla—slow pulse, 50 or Ixdow, irregular respiration of the Cheyne- 
Stokes type and a blood pressure of 170 or more. Then and only then would 
an operation bo advised and performed, with the usual result—the death of the 
patient. Several days may elapse before the signs of medullary compression 
occur, but once the signs of medullary edema and collapse do occur, an operation 
will save only a small percentage of cases—less than 10 per cent. The time for 
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the operation should be judged according to the amount of intracranial pressure 
as shown by the ophthalmoscope, and not by the extreme signs of medullary 
compression. This methiHl of not operating until signs of medullary compres¬ 
sion occur, i. c. the signs resulting from the most extreme degree of increased 
intracranial pressure, accounts for the high mortality of o|>eratious performed 
at this late period, and justilies the opinion of so many oliscivrr* in tin* past 
that the ex|>cctHUt palliative treatment of fractures of the skull is ctpmlly ns 
successful as the operative treatment. I*alients, however, should not l*e per¬ 
mitted to reach this dangerous condition of medullary compression, as its fore¬ 
runner, high intracranial pressure, can always he revealed by the routine use 
of tho ophthalmoscope, besides, an early decompression will not only save the 
lives of n large percentage of patients who otherwise would have died from 
medullary compression, hut it will lessen the percentage of |>osttrnuuintic con¬ 
ditions so frequently followii ; fractures of the skull: in the mild eases, those 
vague indefinite heudachi.s, associated at times with di/./iuess, a throbbing sen¬ 
sation in the head, and the early signs of fatigue, so commonly observed and 
considered as jMisttraumatic neuroses; in the more severe cases, a complete 
chuugc of personality the patient lieeomiug either very irritable and restless, 
indulging in tits of anger at the least provocation, and having so little self con¬ 
trol that he is tumble to hold any position jiernuiurntlv; or the reverse, very 
much depressed with loss of ambition, a "happy-go-lucky," ami in many eases, 
as relatives have expressed it, a “hum" mid “good-for-nothing." Kpilepsy • 
especially petit null, and at times grand mill- is fairly common after fractures 
of the vault, hut rather rare following basal fractures (due possibly to the re¬ 
sulting hemorrhage lieing at the lmse ami not over the cortex I. 

Snell has been the result of my following the histories of patients who have 
had the usual fractures of the skull, particularly of the base, and have lieen 
treated hv the expectant palliative treatment in 11 of the large hospitals in New 
York City since MOO. These eases remained in the hospital during periods of 
2 to 6 weeks, ami were almost, without exception discharged as “well” or 
“cured.” Naturally, it has ls-eu a moat difficult undertaking to locate theac 
patients, especially after a lapse of 5 years or more, and particularly since tho 
vast majority of these cases Hre the usual ambulance patients of tho poorer 
classes who change their resiliences almost as frequently us tho hcusoiis come 
and go. 5ly inability to locale more than 34 per cent, of them may thus bo ex¬ 
plained. The most striking thing, however, is that of tho eases found, (17 per 
cent, are still suffering from tho effects of the fracture of the skull; that is, 
they have not had tho same good health since the accident as before, the most 
frequent complaints being headaches of greater or less severity, changes in per¬ 
sonality of the exalted and of the depressed types, a nervous instability, and 
occasionally epilepsy in its various forms. That is, over half of the eases 1 was 
able to locate were not well. It is for this reason, no doubt, that it is popularly 
believed that, “once a person has had u fracture of the skull, he is never the 
same again”; these statistics tend to confirm this belief. 
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' The mm which were operated upon in these hospital* were mostly depressed 
fractures of die vault; in those cases of fracture of the base which were operated 
upon, the operation was performed only in the cases showing signs of definitely 
t^H«a^ l compression and of medullary edema, and naturally the mortality was 
very high—being 87 per cent. Besides, a bone flap operation was frequently 
performed and the bone flap then replaced, thus lessening and even prevent¬ 
ing the benefits of a decompression; in sonic eases the dura was not opened 
and, therefore, the benefits of. a decompression could not be obtained, be¬ 
cause the dura is inelastic in adults; it must always be opened if a decom¬ 
pression is desired. Simply removing an area of the bony vault is not a 
decompression. 

Of those cases of fracture of the base which were decompressed at the Johns 
Hopkins Hospital since 1000, 58 per cent, were located, and of this number only 
82 per cent, are Buffering from the effects of the fracture; of the cases operated 
upon since 1006, only 22 per cent, are still impaired, due undoubtedly to the 
earlier operation on the service of Dr. Harvey Cushing. 

My experience in hospitals of New York City and Boston where the ex¬ 
pectant palliative treatment was adhered to in fracture of the base, and then 
in another hospital in Baltimore where such cases were operated upon early, 
has strongly impressed me with the superiority of the latter treatment. Since 
then, I have advised operation upon cases of fracture of the skull as soon 
as definite signs of a marked increase of intracranial pressure can bo demon¬ 
strated by the ophthalmoscope, and the results have been most gratifying. Not 
only is a medullary edema avoided by an early operation and an imme¬ 
diate relief of the intracranial pressure obtained, but the percentage of 
the posttraumatic conditions, both physical and mental, has been very much 
lessened. 

In my series of 51 operated cases (to June 1, 1014), the percentage of 
those patients still suffering from the effects of the intracranial pressure result¬ 
ing from the fracture of the base is 12 per cent.; these were the extreme cases 
having cortical lacerations and numerous small hemorrhages in the cortex, as 
^wealed, at the operation. Naturally, sufficient time has not yet elapsed to 
Render these!'figures regarding the posttraumatic conditions of greater value, and 
it Will be. necessary to wait at least 5 years in order to obtain more accurate data 
regarding them. 

Naturally, I do not advise a decompression in all cases of fracture of the 
skull, but only in those showing marked signs of increased intracranial pres¬ 
sure. Fortunately, it is a fairly frequent occurrence to have a fracture of the 
Skull (confirmed clinically and by the X-ray) with no marked signs of intra¬ 
cranial pressure; in these cases a decompression can do no good and would be 
only an added risk. But, in cases showing marked signs of increased intra¬ 
cranial pressure, die early relief of this pressure is essential, not only to l ess en , 
the percentage of the posttraumatic conditions, but to avoid a medullary ed«aa 
and its resulting high mortality. 
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Fractures of the skull may be classified briefly according to their location; 
direct fractures occurring at the immediate area of contact, and the “indi¬ 
rect” fractures occurring at various distances 
from this area of contact. 

L Direct Fraotnres.—The direct or local 
fractures may consist of a break either of the 
outer or of the inner table of tlio skull, or 
of both if the impending force is sufficiently 
strong. If the surrounding outer table is 
broken, a partially depressed fracture may re¬ 
sult; if the surrounding inner tublc is also 
broken, then a completely depressed fracture is 
possible; if more than one fragment is present, 
the term "comminuted” fracture may lie used. 

(Figure 1 demonstrates tbe various degrees of 
direct fractures.) Eight of my operated cases 
represented different degrees of direct or local 
fractures. 

n. Indirect Fractures.—The indirect frac¬ 
ture is usually a linear one -extending away 
from tbe area of contact and most, frequently 
down into the base of the skull, especially into 
the middle fossa. My experience lias been that 
it is rare for a fracture to lx; limited to the vault 
alone, whether the fracture be a simple linear 
one—a “crack”—or one with depression; it 
will usually be found that a line of fracture 
extends from the thicker bone of the vault down 
to the thinner bone of the base, and this is what 
we naturally would expect. Thirty of my 
operated cases were of this type. 

Many theories have been evolved to explain 
this tendency of fractures to radiate to the base. 

It was a common observation that if the cranial 
vault was struck by a fairly pointed object, then 
a localized depression or even a perforation 
would result, and possibly a line of fracture 
would extend downward into the base; however, 
if the cranial vault was struck forcibly by a 
blunter, wider surface, then there might not only be a localized depression, but 
a line or lines of fracture would extend downward into the base and up the 
MA 


Flo. I,—Iah-ai. IlMMir.Knr.il FkA n¬ 
nul kh or thk Vaci.t; thk Ms- 

1- KANii-N or Tumh I’hoim.'itiom. 
A, Iho normal vault with ila outer 
and inner tnlile, and Dm interposed 
diploP. The arrow indirntea the 
force applied at the |*>inl of con¬ 
tact, and the linen 1-3 and 3- 4 
arc placed at right angle* to both 
the outer and inner table*; natural¬ 
ly they converge. H, the force 
applied at the point of contact pro¬ 
duce* a depmwion of I Kith the outer 
und inner tabic*, and capretaliy of 
the inner table, a* *hown fay the 
divergence of tbe line* 1—9 and 

2— 4. C, the inner tahle may 

fracture and a fragment may bed** 
preaaed, and yet the outer table may 
remain intact, either depreeeed or, 
aa illnatratrd here, in it* original 
lioaition. I), a complete deprnaand 
fracture orrure when the force ap- 
plied la euffirient to oaui»- a fracture 
not only at the point of contact but 
aim at the margin of the depreaed 
area; the line of fracture of tbe in 
table la always beyond that of 
outer table. 
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opposite side—the lines of fracture tending to merge at a point directly oppo¬ 
site the area of contact by the object. This radiation of the lines of fracture 
and their tendency to merge on the opposite aide, producing what baa been 
termed the fracture of “centre-coup,” are most satisfactorily explained, in my 
opinion, by the “bursting” effect of injuries of tlio cranial cavity. When the 
head is forcibly struck against a hard object, the point of contact tends to be 
approximated to its pole on the opposite side, and so mechanically there is a 
tendency for a line of fracture to occur in one of the meridians extending from 
the point of contuct to its opposite pole; hh the base, especially its middle fossa, 
is much thinner und weaker than the l>ouc comprising the vault of the skull, 
nuturally the line of fructure extends downward into the base and the so-called 
“fracture of the baso” results. The line of fracture may, however, merge into 
one of the sutures of the vault of the skull, producing the so-called “fracture by 
diustasis,” which frequently <x;enrs in children. 

Theso linos of “bursting” fractures of the skull most frequently extend 
downward into the middle fossa through the petrous portion of tho temporal 
bono, rupturing tho tympanic membrane and thus allowing blood from the 
middle ear, and even cerebrospinal iluid, to escape at the external auditory 
meatus. Jf tho line of fracture extends into the anterior fossa, then tho cribri¬ 
form plate of tho ethmoid bone, being the thinnest and weakest portion, is 
usually “cracked,” producing bleeding from the nose. Mere bleeding from the 
nose or from the ears, however, does not nccosaqrily indicate a fracture of the 
base, because tho blood muy result from an external injury to the nose itself or 
to tho oxtornul auditory canal; if, however, cerebrospinal iluid is also observed, 
then a fracture must be present. Extreme care should be used in ascertaining a 
rupture of the tympanic membrane because of the great danger of infection; 
it is much wiser merely to wijH> the external auditory meatus with sterile cotton 
and not attempt to introduce instruments for uu otoscopic examination; nat- 
urally, if there is no bleeding from the ear, an otoscope can be used without 
danger of infection nnd frequently blood in the middle ear will be observed, 
wliilo tbo tympanic membrane remains intact. 

In my own series of ft! operated cases, the area of contact was in the parieto¬ 
temporal region in 32, and in 23 of these a line or lines of fracture extended 
downward into the middlo fossa or forward into tho angular process of the 
orbit of the same side. In 38 of the enses of fracture of the base of the skull in 
which no signs of fracture of the vault were ascertained, in performing a sub¬ 
temporal decompression, a line of fracture was found extending upward into 
the vault in 11. Fractures of the frontal region most frequently radiate into 
tho orbital bones and into the anterior fossa, producing marked orbital signs and 
a homorrhage and leaking of cerebrospinal fluid into the nasal cavity. 

Fractnres of the posterior portion of the vault, when they do radiate, fre¬ 
quently send lines of fracture downward toward the margin of the foramen xnag 1 - 
num. and occasionally beyond it into the basilar process. This type of fracture 
is the most serious of all cranial fractures, due chiefly to the great danger of 
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medullary edema resulting from the pressure of hemorrhage or edema beneath 
the tentorium. The signs of medullary edema usually appear very soon after the 
injury, and death occurs frequently within ‘J hours. A subtemporal decuinprea- 
lion in these eases offers wlmt little chance then* is for reeovery. Four of the 
operated eases that died revealed at autopsy this type of frnetun* of the occipital 
bone and its basilar process. 

It is interesting to note that u most common site for direct depressed 
fractures is in the upper posterior jsirtion of the vault, ulsmt. the posterior 
fontanel, and yet the lower occipital area surrounding the foramen magnum 
is so well protected bv large lsmy buttri'sses that the lines of frnetun* radiate 
most frequently forwanl into areas of comparative safety rather than baekward 
into the occipital lame beneath the tentorium a most dnngcnms nn*a. 


SYMPTOMS AND SIGNS OF FRACTURES OF THE SKULL 

L BYMPTOMB (BRIEFLY) 

The symptoms of fractures of the skull are naturally few. 

A. Headache.- Headache of a "throbbing," “ls-atiug" character is practi¬ 
cally always preseut. At times it. is only a dull, heavy feeding in the very mild 
cases, while in the eases which still remain eonsciotis it is very severe uud 
intense—the typical “splitting" headache. The restlessness may Is* extreme. 

B. Nauiea. Nauseu is very common, ami if the injury has been received 2 
or 11 hours after a meal, vomiting may occur. Too much importance, however, 
has been placed in the past u|ton the symptom of nausea; in my experience, it. is 
associated with any condition producing slns*k, whether the* injury be cranial, 
abdominal, or elsewhere. It. is no index of increased intrucruniul pressure, 
unless extreme and in subtentorial lesions about the medullu. 


II. BIONB 

& Local Signs. —An accident, sufficient to fracture the skull must necessarily 
injure the outside of the head to n greater or less extent; such eoiitusiona must 
be rigidly excluded in making a diagnosis of fracture of the skull. Kcchytnoscs 
about the orbits and mastoid regions, nnd hemorrhage from the nose, month, 
and ears are frequently the result of local injuries and in no way associated 
with a fracture of the skull; hematomata of the, scalp, es|K*cially if subperi- 
cranial, may easily simulate depressed fractures of the vault; the reverse is also 
true, linear fractures of the vault being frequently concealed beneath hemato- 
mata. In doubtful cases the head should always Is- shnvnd, and nn exploratory 
incision through the scalp should be made to ascertain the true condition; a 
careful bimanual palpation of the head is very important. 

Any bleeding coming from the nose, throat, or ears should always have its 
source investigated; if cerebrospinal fluid is observed, then a fracture of the 
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skull must be present. Subconjunctival hemorrhages, as well as eochymoses in 
the mastoid region appearing soon after the accident, without a local contusion 
being present, are very indicative of a basal fracture; if these signs appear 
after 1 or 2 days, they are especially suggestive. It is possible, however, to have 
a subconjunctival hemorrhage and yet no fracture of the orbital bones. 

In sevore fractures the loakago of blood and cerebrospinal fluid may be eo 
free that the tissues about the orbits and in the occipital region will become 
markedly edematous and boggy. A mere ecchyinosis of tho orbit is of no diag¬ 
nostic value, since any injury to tho anterior portion of the scalp will produce 
the typical “black oye.” 

General Signs.— a . pulse.— Owing to the usual presence of shock, the 
pulso-rato following a fraeturo of tho skull is frequently 110 and ovor, and this 
may continuo for sovcral hours until the shock gradually disappears; the pulse 
will then bo lowered to its normal rate, and may becomo much less. If 60 
or below, a definite degree of intracranial pressure is usually present; how¬ 
ever, the normal pulse-rate of tho patient should always be ascertained. The 
pulse-rate, unfortunately, is not an accurate means of determining the severity 
of the intracranial losion; ordinarily the greater the intracranial pressure and, 
therefore, the Jobs tho blood supply to tho medulla, the slower the pulse-rate, but 
the resistance of tho medulla to slight changes in its circulation varies so much 
in different individuals that it is possible to have a high degree of intracranial 
pressure and yet a pulse remaining between 70 and 80 for a number of hours; 
finally, tho regulatory mechanism of the medulla may bo affected, and then 
the signs of modullury compression advance unusually rapidly—leading to tho 
quick death of tho patient. I have had several cases in which the pulse-rate 
remained botwcon 70 and 80, and yet tho ophthalmoscope revealed marked 
signs of high intracranial pressure; at operation the high pressure was con¬ 
firmed, usually duo to a markedly swollen edomatous brain with numerous 
punctate hemorrhages in its cortex—tho subdural cerebrospinal fluid being 
blood-tinged. 

However, if tho pulse-rate is lowered to 60, and especially to 50, we have 
an excellent danger signal, which should always be heeded. Any further 
lowering of the pulse-rate is usually associated with irregular respiration of 
the Clicyne-Stoke8 type and the prognosis becomes very poor indeed. 

As the pulso-rate is lowered, the character of the pulse itself becomes fall, 
strong, and well sustained—apparently an excellent pulse; it is, however, only 
the attempt of the circulatory mechanism to overcome the partial anemia of 
the medulla duo to the increased intracranial pressure, and to force blood into 
it. If this cbndition remains for a variable longth of time, signs of medullary 
collapse—rapid Bhallow pulse and quick irregular respirations—may occur at 
any moment, and then death is merely a matter of hours. 

B. HE8PIBATI0N. —The respiration, like the pulse-rate, may be affected 
by shock, and may exceed 30 for an hour or more immediately after the injury. 
Its rate, however, becomes the normal 20 to 24 much more quickly, and remains 
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normal unless the intracranial pressure becomes so high as to cause tlio definite 
medullary signs of a Chcyne-Stokcs type of breathing. In such cases the period 
of apnea or uon-brcathiiig may exceed 40 seconds. It acorns that tlio pulse is 
more easily affected by iutracruuiul pressure tliuu the respiration, und when 
the latter is influenced, a medullary collapse may occur at any moment. 

0 . BLOOD-PR K881' KEL —It has been most, intcn'stiug to record tho infiuenco 
of intracranial pressure upon the general ldood pressure in the cast's of fracture 
of the skull. It was surprising to ascertain that randy was the blood-pressure 
forced beyond HiO, and then only in the cilia's showing early signs of medullary 
compression; in these cases the blood-pressure might ascend to 200 with a 
pulse-rate of SO and below, and a ('heyno-Stokes respiration, showing an ex¬ 
treme degree of intnicraniul pressure and one that could not Ik; long sustained 
by the medulla. These were the cases allowed to wait a number of hours before 
tho decompression was performed, und their reeovery was most doubtful. Our 
operative mortality is very high for cast's that have lioen allowed to reach this 
extreme degree of medullary compression: signs of a medullary eollupso- -high 
pulse-rate of a shullow, poorly sustained character, irregular, shallow n*spira¬ 
tions, and u blood-pressure of 100 und less usually follow'd within scverul 
hours—oi>crntion or no operation. 

A number of years ago venesection was considered advisable to lower tho 
increase in the general bhad-pressure; von Bergman and l-eoiiHnl Hill thought 
favorably of it. However, it is no longer employed U'cuusu it is now known 
that this inereuse in the general blind-pressure is the attempt of the vasomotor 
mechanism to force blond into the intracranial chandlers and thus into tho 
medulla by overcoming the increased intracranial pressure. To bleed a patient, 
unless in the very mild ruses, is thus an exceedingly dangerous procedure and 
always contra-indicated. 

D. PARALYSES.- -Unless tho fracture of tho skull is a depressed ono over 
oithcr motor tract, so that tho underlying cortex is oomprcsHcd and even 
lacerated, or there is a large extradural hemorrhage (due to a rupture of tho 
middle meningeal artery) and, less frequently, a subdural clot overlying the 
same area, it is rare for a fracture of tbo skull to produce paralyses of the ex¬ 
tremities. Especially' is this true of fractures of tho base. 

Paralyses of tho cranial nerves, especially those controlling tho movements 
of the eyeball—the third (ocnli motorius), tho fourth (pathetiens), and the 
sixth (abdneens)—and also the seventh (facialis), arc very common in basal 
fractures, resulting in ptoses, strabismus, and facial paralyses. If the nerves 
have been severer], then a permanent paralysis results, hut very frequently the 
paralysis fades away after the local pressure has been removed—commonly by 
the absorption of a blood-clot. 

The other cranial nerves most frequently affected are tho first (olfactorius), 
the fifth (trigeminus), and the eighth (auditorius). The second (opticus) 
and the other cranial nerve* are rarely primarily affected. 

Motor aphasia frequently results from subdural and cortical dots overlying 
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the motor speech area of the left third frontal convolution posteriorly; in many 
CBBes it is merely a paraphasia. 

XL ABEAS OF ANESTHESIA.—It is rare for anesthesia to he present. It 
does occur, however, if the fifth cranial nerve (trigeminus) has been injured, 
and especially if a large; cxtrudural or even a subdural hemorrhage exerts a 
pressure over the postrolamlic urea sufficient to lessen its sensitiveness to afferent 
impulses; usually, however, merely n hypesthesia results; astercognosis may be 
present. 

F. CONVULSIONB.—Spasmodic twitchings, and even convulsions, usually of 
the localized •lacksoniun type, occur most frequently ns the result of cortical 
irritation from the presence of subarachnoid and snbpial (cortical) hemor¬ 
rhages ; occasionally, subdural clots produco them (confirmed by operation). In 
the other forms of intracranial pressure and hemorrhage convulsions are rare. 

Q. BEFLEXEH.- -'Pile presence of severe shock is nn important factor in in¬ 
fluencing the activity of the superficial and deep reflexes. Tn less severe degrees 
of shock the skin-rcflcxcs cannot he elicited, while the deep reflexes nrc present, 
and in tho extreme condition of shock they may lmth 1 k> entirely absent. As the 
patient recovers from the shock, first the tendon-reflexes return and then the 
skin-reflexes. 

These roilcxos usually become more and more active until they nrc distinctly 
exaggerated, and if cither pyramidal tract is compressed or injured intra- 
craninlly, then tho definite signs of such involvement arc to be recognized by 
the patella and ankle-clonus, the dorsal flexion of the large toe upon plantar 
stroking (Bahinski’s sign), and markedly iucrcuscd tendon-reflexes of the arm 
and leg of the opposite side of the laxly, whereas the abdominal skin-reflexes are 
usually lessened or even abolished on the side opposite to the lesion. It is, how¬ 
ever, rare for these signs to be unilateral alone, unless in cases of lesions affect¬ 
ing only one side of the cortex, such ns fractures of the sknll with n unilateral 
extradural hemorrhage. In the majority of cases of frncturc of the skull, both 
sides of tho brain have Itecn so damaged that there is a marked exaggeration of 
tho reflexes of lwtli sides of tho body, and in many cases a bilateral extensor 
reflex of tho toes; this latter sign may last but a few hours in the mild cases, 
showing that no extensivo damage has been done to the pyramidal tract; how¬ 
ever, it is a very reliable sign and its presence is always very significant. In 
cases where one side of the cortex has been damaged more than the other side, 
the clonus and the Babinski sign will persist on the side of the body opposite the 
more damaged side of tho cortex nud gradually fade away upon the side of the 
body opposite the less damaged cortex. 

Increased intracranial pressure duo to a simple edema alone is sufficient to 
produco these signs of pyramidal tract affection, and the signs will persist as 
long ns the edemntous condition remnina—in the mild cases for several days; 
in the more severo cases, sometimes for 2 weeks and even much longer. In sev¬ 
eral cases of fracture of the skull of moderate severity, I have seen exaggerated 
reflexes and even a bilateral Babinski reflex remain longer than S months after 
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the date of the injury, together with n general nervous instability ass<H*iatcd 
with restlessness, irritability, ninl eniotiouulisiu of the extreme type, the patient 
being easily depressed. with crying spells. mul more easily angered. 

H. LUMBAR PUNCTl’RK. — As a definite diagnostic aid in fracture of the 
skull, the value of lumbar puncture lias I icon very much overestimated; the 
absence of blood and of pressure does not exclude a fracture of the skull with 
hemorrhage, either extradural or intradural. In several eases the report of tlm 
cerebrospinal fluid obtained by lumbar puncture has 1m*cii negative, and yet, at 
operation, intradural bleeding has boon found: an explanation of this might, lie 
a possible blockage of the intracranial circulation of the cerebrospinal fluid. 

Besides, in cases of high intracranial pressure, it is distinctly dangerous to 
withdraw cerebrospinal fluid by lumbar puncture for fear of the medulla lieing 
forced down into the foramen magnum upon lessening the iutraxpiuul pressure. 
In one of my cases early signs of mixlullary compression (with recovery! ap¬ 
peared immediately after the withdrawal of only l<! c. e. of cerebrospinal fluid 
by lumbar puncture, and in a sivond case, after more than ‘20 c. c. bail lmon 
allowed to flow out (by mistake under the impression that it would relieve tlm 
patient), such rapid marked signs of medullary compression ap|M>ared that I 
removed the posterior half of the foramen magnum in the hope that the patient, 
might recover, but it was too late: I found the medulla firmly jammed down 
into the fornmen magnum, choking it. 

If a lumbar puncture is considered advisable, 1 now remove not more than 
5 e. c., very slowly (drop by drop), and then, after 1minutes have elapsed, if 
there arc no contra-indications. I allow , r » e. c. more to escape. To obtain only 
this small amount of cerebrospinal fluid when it is under high pressure is very 
difficult, at times it lining necessary to bold a sterile* gloved linecr over the end 
of the puncture needle. Absolute asepsis is naturally important. 

In mild degrees of intracranial pressure resulting from a fracture of tho 
skull or in cases of severe concussion, it is conceivable that repeated removals of 
small amounts (not more than .' e. e.) of cerebrospinal fluid by lumbar punc¬ 
ture would lessen the headache and other discomforts resulting from increased 
pressure. However, I should not advise it as a routine procedure, as there is a 
definite clement of danger in its use. even in eases of mild intracruniul pressure. 
In four border-line eases, f» e. e. of cerebrospinal fluid were removed by lum¬ 
bar puncture to ascertain the presence or absence of blood; such an immediate 
relief of the intense headnebe was experienced hv cadi patient, and in 2 of them 
such a marked “brightening*’ mentally and awakening from their stuporous 
condition, that a lumbar puncture was repeated later in each of these eases and 
apparently with good results. The recovery was uneventful. 

L X-RAY.— In eases of possible fracture of the skull, an X-ray picture will 
frequently reveal a “crack” in the squamous portion of the. temporal hone or in 
the greater wings of the sphenoid bone external to the orbit. Both sides of the 
head should be exposed; a stereoscopic view is sometimes very helpful. 

Naturally, the treatment of these cases remain? the same, whether there is 
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a fracture or not—a decompression being considered only in the presence of 
marked intracranial pressure. The operation is not to remedy the fracture, 
but to offset the results of the fracture and the injury to the brain. In my 
opinion, all mild cases of head injury should be treated as possible fractures of 
the skull by the palliative expectant method, and a decompression advised only 
when this method fails to prevent an increasing intracranial pressure as shown 
by the ophthalmoscope. 

J. XJBINE EXAMINATION.—An examination of the urine within 0 hours 
aftor the injury will frequently reveal the presence of sugar; especially is this 
true of basul fructures extending through the middle fossa, and particularly into 
the sella turcica, thus disturbing the pituitary body. 


THE SIGNIFICANCE OF INTRACRANIAL PRESSURE 

Under normal conditions, the height of iutrncruninl pressure depends upon 
the general arterial blood pressure in a direct ratio—the higher the blood pres¬ 
sure, the higher the intracranial pressure, and the lower the blood pressure, the 
lower the intracranial pressure. This ratio remains coustunt unless marked 
pathological lesions occur intrnernuially, such as a lnrgo heinorrlingc or the 
terminal stages of a largo tumor formation; then the increased intracranial 
pressure may exceed the arterial blood pressure, temporarily and periodically 
at first, but if not relieved, then permanently, resulting in the death of the 
patient. Naturally, tho intracranial pressure is highest in the arteries, and 
then in tho capillaries, and lowest in the cortical veins and the large venous 
sinuses. Other conditions remaining the same, any increase in the amount of 
inflow of iutrucruuiul l>l<x>d or any blockage of its outflow produces a rise of 
intruernuial pressure. 

Another factor, however, in intracranial pressure is the cerebrospinal fluid. 
Secreted by the choroid plexus of veins in the third ventricle, it passes into the 
latoral ventricles and also backward into tho fourth ventricle, where it escapes 
through tho foramina of Majendic and Luschka into the subarachnoid spaces 
to bathe, ns it were, the cortex of the brain and the surfaces of the spinal cord— 
floating them to a certain extent 

It is belioved that tho cerebrospinal fluid reenters the circulation by means 
of the pacchionian bodies and the numerous cortical veins. Whether this 
fluid brings nourishment to the nerve cells or carries away waste products is 
unknown. Tho amount of cerebrospinal fluid depends upon many factors, 
especially the rate of its secretion and tho rate of its excretion; in hydrocephalus 
it is unknown whether thero is an increased secretion or a lessened excretion. 
Its amount tends to be increased by a rise in the blood-presenre; especially is 
this so in traumatic conditions of the skull, particularly fractures of the skull. 

One effect of a prolonged increase of intracranial pressure is the resulting 
partial anemia of tho cortex; the amount of blood reaching the cortex is thus 
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lessened, so that the delicate cortical nerve cells do not receive their normal 
blood supply, and a partial starvation of them results, so that the cortex be¬ 
comes pale and an increase of neuroglia cells occurs in it. This increase of 
nerve coniuH-tivc tissue tends to prevent the normal functioning of the cortical 
nerve cells, and is, in iny opinion, the cause of many of the so-called “post- 
traumatic neuroses" following f met tin's of the skull, such as persistent head¬ 
aches, dizzy spells, indetinite pnius in the head, changed personality to one of 
emotional excitement and irritability, or to one of depression, general nervous 
instability, fainting spells, etc. A high intracranial pn'ssure lasting 7 days or 
mom is apparently siitlicicnt to produce these conditions. One cast' ut autopsy, 
following fmetun* of the skull S years previously, showed a marked increase of 
the neuroglial tissue cells in the cortex; since the fmetun' of the skull with 
definite signs of an im-rcust'd intracranial pressure, the patient had suffered 
from intense headaches and at times epileptiform attacks. There may have 
Itcen in this case suhpinl punctate hemorrhages causing an unusual amount of 
connective-tissue formation in the cortex. 

Kocher's First Stage of Compression. The effects of increased intracrnuial 
pressure vary according to whether the compression is sudden and acute, or 
gradual ami chronic; if the latter, then a certain amount of adaptation of (ho 
brain occurs, so that a much higher pressure may lie endured without producing 
mnrkcd signs of its presence; this occurs very fmpiently in slowly growing 
tumor formations of the brain. In either cast', whether acute or chronic, tho 
increased intracranial pressure lirst exjiels tho excess cerebrospinal fluid and, ns 
brain tissue itself is noii-eompressihle, it. then compresses the loeul blood vessels, 
so that the amount of iutrueruuiul blood is slightly lessened; ns the hlissl in the 
eerehrnl veins is under a very low pressure, these veins lieenme filled with blond 
and dilated so that the next sign is a venous stnsis, its symptoms being head¬ 
ache, drowsiness, and possibly stupor; the pulse, respiration, and blissl-pressure 
are not affected. This forms Kocher's first stage of compression clinically— 
the stage of compensation. The retinnl veins are usiihI1v much dilated. 

Kocher's Second Stage of Compression.- If, however, the intracranial prea- 
suro still rises, it tends to approximate tho pressure in the eapillnries, and so a 
partial anemia results. If the pressure is a local one, such as that duo to a 
middle meningeal hemorrhage or a depressed fracture of tho vault, then a local 
anemia of the underlying cortex results with impairment of function of that 
cerebral area; naturally, the more distant the areas of tho brain from tho 
localized compression, the less aro they affected, and as the falx cerebri and the 
tentorium form 3 fairly separate compartments of the brain, it is ]tnssiblo for 
1 hemisphere to he disabled by an extradural hemorrhage and yet tho opposite 
hemisphere, and especially the cerebellum and medulla situated beneath the 
tentorium, to bo only slightly affected. The tentorium is of the utmost im¬ 
portance in this respect—a protecting barrier for the all-important medulla. If, 
on the other hand, the increased pressure is of subdural origin, as a subdural 
hemorrhage or a sudden increase in the amount of cerebrospinal fluid following 
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a fracture of the skull,, then tho pressure becomes general and all portions of the 
brain are equally affected; in the case of a subdural clot, naturally the under* 
lying cortex is moro compressed than the more distant areas of the brain, 
although in those cases of general pressuro it is the effect upon the medulla that 
is to b© feared; subtentorial local pressure would produce the same impairment 
as high intracranial general pressuro. 

The first effect upon tho medulla of a continued rise of the intracranial 
pressure is one of slight anemia of tho medulla, producing a slow pulse of 60 or 
below, due to tho stimulation of the vagus nucleus, and a slight rise in the 
general arterial blood-pressure due to the stimulation of the vasomotor center, 
causing not only a constriction of the peripheral blood-vessels themselves, but 
especially of those vessels of the splanchnic field. Besides, the venous stasis 
becomes more marked, so that the headache is severe, associated with rest¬ 
lessness and even delirium; a definite cyanosis appeurs. These definite, though 
moderate, signs of high iutrucruniul pressure form Kocher’s second stage of 
compression clinically. An ophthuhnoBcopic examination reveals large dilated 
retinal veinB with or without edema of the disks. This period is undoubt¬ 
edly tho best time to operate to relievo the intracranial pressure—before the 
signs of extremo raodullary compression havo occurred. 

Xooher’s Third Stage of Compression.—Ivocher’s third stago of compression 
clinically consists of tho major or bulbar signs of compression. As the intra¬ 
cranial pressuro continues to rise, it produces a greater anemia of the medulla, 
so that tho intracranial pressuro at times may equal tho capillary pressure of 
tho medulla; if it were not for the regulatory mechanism of the circulation in 
the medulla, such an occurrcnco would result in the immediate and permanent 
cessation of the cardiac and pulmonary activity, and, therefore, the death of the 
patient. Fortunately, however, us the anemia of the medulla becomes greater, 
this very absence of blood so stimulutcB its vasomotor center that the general 
arterial blood-pressuro is raised, more blood is forced into the medulla, and in 
this manner the partial anemia is overcome, at least temporarily. Clinically 
the picture is most striking; as the intracranial pressure increases until it tends 
to prevent the normal flow of blood into tho medulla, tho resulting partial anemia 
so stimulates the vagus center that the heart rate gradually becomes lowered to 
60 and below, and tho pulse to a full bounding character; the respiration be¬ 
comes less and less frequent until a period of apnea or non-breathing results, due 
to the anemia of the respiratory center in tho medulla; the patient may not 
breathe for 40 seconds or even moro. During tho earlier part of this period of 
“down-wave,” the blood-pressure falls slightly, the patient gradually becomes 
more and moro stuporous, the pupils slowly dilate, and the reflexes are abolished 
—the results of a definite anomia of the medulla. Then, as this prolongation 
of the medullary anemia stimulates the vasomotor center to renewed activity, 
the general blood-pressuro is gradually raised to overcome the intracranial 
pressure until blood is forced into the medulla, the heart rate increases, and 
then the patient begins to breathe again as a result of the respiratory center 
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being resupplied with blood. During this period of “up-wave,” the cyanosis is 
extreme, the pupils contract, and the patient may groan, becoiuo restless, and 
even conscious. The reflexes return and the ophthalmoscopic examination re¬ 
veals double pupillcdomn or "choked disks," i. c. the intrucrnuinl pressure is so 
high that the resulting venous stasis produces an edema of the optic, norvo discs 
so that their margins and the entire discs themselves nre obscured, tho retinal 
veins are dilated and at times buried in the edematous retina. Kvcu the other 
extracranial veins of the scalp, and particularly of the upper eyelids, are dilated. 

As the medullu becomes supplied with blood again following this period of 
“up-wave,” the stimulation of its vasomotor center is lessened, so that gradually 
the gcucrul arterial blood-pressure diminishes until the symptoms and signs 
of the "down-wave" become more ami more market!: then the “up-wave'’ begins 
again, ns outlined nbovc. ami this js-riodieity of symptoms and signs deluding 
upon the rise and fall of the general blood pressure causing the ('beym*-Stokcs 
typo of respiration (Tranls-Hcrring waves) occurs again and again. This 
condition may continue for hours. 

Kocher’i Fourth Stage of Compreuion.- Unless the intracranial presauro ia 
now quickly relieved bv an operation (and even with an operation the ehaucea 
for recovery at this stage of compression are slight). this regulatory mechanism 
of the medulla will finally Income fntiirued. hi that the vasomotor stimulation 
will no longer lie able to raise the general arterial hhsid-prossnn* alsive tho 
intracranial pressure, and during one of the "down-waves" a permanent fall 
of blood-pressure will is-eur; respiration will no longer ls-giu again, und tho 
heart will continue to beat irregularly nud rapidly as a separate organ until 
the bliKid-pressure gradually falls to zero, so that even the heart itself will cease 
beating. This stage of respiratory paralysis, associated with rapid and irregu¬ 
lar cardiac efforts, dilated pupils, profound coma and complete muscular relaxa¬ 
tion. and a permanent fall of the* general urterinl pressure, forms Koehor’s 
fourth stage* clinically of a |M*miuucnt anemia of the medullu the stugu of loaa 
of compensation or the terminal stage, always resulting in the death of the 
patient. 


TREATMENT OF FRA0TURE8 OF THE SKULL 

1. MTU 0A8EB 

In my opinion, it is not rare that inild cases of fracture of the skull consist¬ 
ing of a simple “crack” or linear fracture, especially in cither squamous portion 
of the vault, are treated us cases of severe concussion- -a “bud bump on the 
head”—and the fracture is not recognized, owing to the triviality of the symp¬ 
toms and signs. In these cases an X-ray picture is of value, although tho treat¬ 
ment remains the same—fracture or no fracture. It is indeed very siiggostivo 
of a “crack,” if a subconjunctival hemorrhage appears 1 or 2 days after a 
“bump,” and especially if a hematoma develops in the temporal muscle. Such 
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coses should always have au X-ray picture, and it will be surprising how many 
linear fractures of the sphonoidal wings and of the underlying squamous por¬ 
tion of the temporal bono will be discovered. Four of my cases which had 
received severe “bumps'’ on the head, and showed only the symptoms and signs 
of concussion, had linear fractures of cither the squamous bone or the spho¬ 
noidal wings, as shown by tho X-ray. Repeated ophthalmoscopic examinations 
were negative. 

The treatment of cases of severe concussion should be the same as for the 
cases of latent linear fracture of the skull (as revealed by the X-ray) or of 
possible fractures of the skull; that is, the treatmeut should be directed toward 
a lessening of a high blood-pressure and, in this way, the lowering and even 
avoidanco of an intracranial pressure; this is particularly true if there is an 
intracranial hemorrhage of greutor or less severity. In all cases of injury to 
the head, shock is uu important factor and should always receive immediate 
attention. As routine treatment, thu following measures are important: 

1. Absolute Beit in Bed, Quiet and Warmth.—Tho room should be cool 
and durkoned, and there should be the greatest possible freedom from noise and 
from disturbing uleuionts. Relatives should be excluded from the sick room 
unless the patient is unconscious, and even then it is u wise measure; the emo¬ 
tions should not bo aroused. Small repeated hypodermic injections of morphia 
(gr. %) arc most useful in insuring quietness to excitable and oven delirious 
cases. Tho head should not be elevated beyond the height of 1 pillow, and 
frequently it is advisublo not to raise the lieud at all, and even to lower it in the 
cases of sevoro shock, by olcvatiug the foot of tho bod. Warm blankets and 
“not too warm” hot-water bags should be upplied to the liodv in cast’s of severe 
shock; then flannel or rubber bumlages may bo wrapped alxnit the legs, and 
even tho arms. Tn cases complicated by nlcoholism an immediate gastric lavage 
is benoflcial. The patient shonld remain quietly in bed for at least 2 weeks. 
All reading should be prohibited; many “nervous breakdowns” following mild 
fractures of tho skidl result from tho neglect of this simple precaution. The 
patient should not attempt to return to his business for at least 3 months. 

2. Catharsis. —An immediate enema of soapsuds or oil should be given, 
and then a cathartic administered by mouth—either a saline or calomel in V&- 
gr. doses—followed by a saline purge. Vigorous catharsis is very important, 
and yet in cases of severe shock it should bo delayed until the patient is recov¬ 
ering from the Bhock. In caseB of unconsciousness, only enemnta should be 
used. It is my routine hospital practice to give a soapsuds enema to patients 
each morning for at least 2 weeks after the injury; I have repeatedly observed 
the blood-pressure to drop 10 to 15 points following a soapsuds enema with a 
large movement of the bowels. 

8. Cold Compresses to the Head.—Unless the Bhock is severe, a large ice- 
bag surrounding the entire head should be used. The coldness of the ice tends 
in a small way to lessen the cerebral circulation and so diminish and even pre¬ 
vent the cerebral edema resulting so frequently from injuries to the head; in 
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this manner a lowered intracranial pressure is obtained. The ice-bag should not 
be allowed to remain about the head for periods longer than 1 hour; after an 
interval of l.« hour, it can be replaced for another period of 1 hour, and so on. 
Patients will frequently ask for the ice-bag to lie replaced—it so relieves tho 
“throbbing” in the head und the headache--and the request should always bo 
granted, us the patient is an excellent judge of its efficiency; the patient will 
not ask for the rcapplicntiou of tin 1 ice-bag if tliera is neither throbbing nor 
headache to be lessoned. 

4. Diet. A liquid diet should Ih> adhered to for several days. Practically 
any liquid food may lie given, although 1 prefer to avoid milk and its modifica¬ 
tions for at least .'t days after the injury, for fear of the formation of gas and 
resulting abdominal discomfort. Aleolnd in any form whatsoever should bo 
avoided; however, if the patient, is alcoholic, it is wise to administer ut least 
ounce of whisky or brandy U times a day for fear of a possible onset of do- 
lirium tremens. 

5. Drags. Kxccpt for the use of morphiu in conditions of restlessness 
and shook, I have not found any drugs worth mentioning in the treatment of 
possible fractures of the skull. Strychnia may be given in cases of shock, but 
its real value is doubtful. Most im]mrtaut. however, in cases of severe shock 
is hot black coffee given slowly by rectum in amounts of t to S ounces; I huvn 
frequently seen remarkable improvement in the general condition of the patient 
after its administration; it is my routine practice to use it. now after cranial 
operations of any great severity. 

Indication for Routine Treatment. The routine treatment, us hrictly out¬ 
lined iiIkivo, should ls> followed in all cases of severe injury to the skull that is, 
an effort should Is* directed toward a lessening of an increased blood pressure, 
and in this manner a lessening of the increased intracranial pressure achieved. 
Naturally, if the symptoms and signs of shock are the more prominent, then wo 
should direct the treatment toward relieving the condition of shock, and when 
this has l*ec*ti accomplished, the intracranial condition can l»e considered. 

If the patient is in a condition of shock, he should not. lie disturlicd ---not 
even for the purpose of making an examination. It will not Isuicfit him, and in 
sonic severe cases it may do him harm; tho treatment remains the samo as 
above whether the patient has a fracture of the skull or not, and for this reason 
I usually refrain from making a physical examination until a definite general 
improvement from the shock is apparent. 

Die of the Ophthalmoscope. —When this general improvement does occur, it 
is then of the greatest importance to ascertain tho presence or absence of a 
marked increase in the intracranial pressure as registered upon the fundus of 
the eye and revealed by an ophthalmoscopic examination. For this purpose 
an electrical ophthalmoscope is very satisfactory; the battery may bo carried in 
the handle of the instrument or in a separate box. 

Proficiency in the use of this instrument is essential to accurate diagnosis. 
One should practice first with normal eyes so that any abnormal dilatation of 
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the retinal veinB and changes of the optic disks may quickly he noted. The 
proficient use of this “direct” method in the examination of the fundus is not 
only simpler and easier to acquire than the old “indirect” method of reflected 
light and an interposed lens, but it is much more accurate in revealing the 
minute details and changes in the fundus of tho eye; with the “indirect” 
method it is sometimes difficult to distinguish Blight pathological changes oc¬ 
curring in the fundus. 

In cases of severe concussion with or without fracturo of tho skull, it is 
possible for tho ophth.ilinoRcope to reveal slight dilatation of tho retinal veins 
—that is, a moderate degreo of increased intracranial pressure. In mild cases 
the intracranial pressure docs not proceed beyond this height, which produces 
merely a dilutntinn of the retinal vessels, and in many of the cases of simple 
concussion not even a dilatation of the retinal veins results. 

It is in those coses, however, which show not only a dilatation of the retinal 
veins, but the added blurring and haziness of edematous optic disks, that we 
should bo careful to make repeated ophthalmoscopic examinations of the fundus 
in order to ascertain the earliest signs of u still increasing intracranial pressure 
—whothor it bo duo to a simple edema of a “swollen” brain or to a hemorrhage., 
Tho signs of a still increasing intracranial pressure, beyond a dilatation of the 
retinal veins, aro, first, an edematous blurring and obscuration of the nasal 
margin of the optic, disk, then a similar haziness of its nasal half, and, finally, 
tho blurring of tho temporal half, resulting, in the severe cases, in tho total 
obscuration of the optic disk—“choked disk.” 

Those cases of cranial injury with intracranial pressure sufficcnt to produce 
a dilatation of tho retinal veins and a blurring and haziness of the nasal margin 
of the optic disk can still be treated successfully by the palliative expectant 
treatment, but if tho ophthalmoscope reveals a still greater pressure, sufficient 
to cause an obscuration of the nusnl and temporal halves of tho disk, that is, a 
beginning “choked disk,” then it is alwuvs advisable and safer to relieve the 
increased intracranial pressure us soon as possible, whether it is due to cerebral 
edema or to hemorrhage; the principle remains the same. In these latter cases 
a decompression is advisable, not only to save the life of the patient by avoiding 
a medullary edema, but to lessen the severity and number of the posttraumatic 
conditions so frequently following a prolonged intracranial pressure. 

Unless the intracranial pressure is very high, resulting from a large, rapid 
hemorrhage, it is very unusual for the ophthalmoscope to reveal marked changes 
in the fundus within 3 hours after the injury; the veins may become full and 
dilated, but it is rare for an obscuration of the optic disks to occur within this 
period. If it does, then an immediate decompression is most advisable. In my 
aeries of cases it waB observed that fractures of the occipital bone beneath the 
tentorium and around tho foramen magnum were usually responsible for this 
rapid and high increase of tho intracranial pressure, due possibly to a blocking 
of the iter and consequently the ventricles by either a subtentorial hemorrhage 
or a cerebellar edema; that is, similar to the results of any subtentorial lesion, 
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whether a tumor, an abscess, or a cyst. Frequently the intracranial pressure 
may become so high that the extracranial vessels in the scalp, umt especially of 
the upper eyelids, become tilled and dilatc<l due to the blocking of the venous 
circulation iutracmnially. Naturally, the prognosis is very poor in these eases, 
operation or no operation; au early medullary edema is the outcome, these pa* 
tients dying within (5 to 10 hours after the injury. 

It is, however, in those eases which do not show marked signs of intracranial 
pressure until after .‘1 hours or more following the injury that, a letter prognosis 
can be given. Repented ophthalmoscopic examinations an* essential- at least 
once every hour—and if the changes in tin* fundus advance lievoiid a fulness of 
the veins and u blurring of the nasal margins of the optic disks, then an im¬ 
mediate decompression is advisable. Fortunately, however, with the aid of tho 
palliative expectant treatment ns outlined ulsivc, the intracranial pressure does 
not increase lx*yoml this degree in almost M* per cent, of the eases of fracture of 
the skull, so that an operation is not necessary and the rwovery will Is* unevent¬ 
ful. It may require 4 to t! days for these signs of unKlcrntc intracranial pres¬ 
sure to subside, but uppurciitlv this duration of moderate pressure docs not 
produce any harmful effects. 

Prolonged total loss of consciousness in fracture of the skull usually indi¬ 
cates a high degree of intracranial pressure associated with mure or less shock. 
Loss of consciousness, however, is not necessarily ass«s*inted with a high intra¬ 
cranial pressure, nor does a high intracranial pressure always produce a loss of 
consciousness. Some of the eases in iny series having the highest iutraerauial 
pressure (sufficient to produce the early signs of a beginning medullary com¬ 
pression) were called only “unusually drowsy” am] “stujsiroiix." and were 
easily aroused by supru-orhitul pressure, by pricking the skin, or even by 
shouting the patient's name. 

In cases of slowly progressing hemorrhage and of edema intracranially, as 
revealed by the ophthalmoseo|M* and confirmed by o]>crntinn, tho various stages 
of “feeling of tiredness,” then drowsiness, stu]sir, coma, and finally total un¬ 
consciousness, may be observed within a period of several hours. It is not a 
very unusual occurrence to have bucIi putients walk into tin* hospital with the 
complaint of “throbbing” in the head and seven: headaches following a recent 
blow or injury to the head, ami then pass gradually through these stages to total 
unconsciousness. The vast majority of patients, however, following a fracture 
of the skull are more or less comatose, and it is of the greatest inqsjrtanco to 
observe whether the degree of coma lessens or increuscs. 

Aseptic Measures. —It is of the greatest itn|N>rtancc, also, in all lacerated 
wounds of the scalp to shave carefully the surrounding area - at least 1 inch 
beyond the margins of the laceration; to cleanse the wound thoroughly with 
green soap, and even alcohol or a weak solution of iodin (unless the underlying 
vault is fractured), and then to suture the edges of the wound very loosely, 
having placed a drain of rublicr tissue at each end of tho laceration. The dan¬ 
ger of infection from foreign bodies, hair, dirt, etc., and a resulting meningitis 
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is so great that the utmost care and strictest asepsis are. essential in all wounds 
of the scalp. Only too frequently are such wounds carelessly treated—the 
surrounding scalp not being shaved, etc.—and the results are at times appalling. 


Casas op Concussion ; No Fracture Ascertained 

Oasi 1 

■ , John. IS years. School. 

Diagnosis: Concussion. 

Admitted Polyclinic Hospital, December 5, 1913. Referred by Dr. John A. Wyeth. 
FH. Negative. 

PJL Negative. 

PJ. Patient was beaten and kicked by 3 men, 1 hour before admission. Comatose. 
Vomited blood. Ambulance. 

PR. T. 99. P. 98. K. 20. B.P. 110. Semiconscious. Pale and in shock. Bleeding 
from nose. Both eyes ecchymoscd; right pupil larger than left; react normally. 
Knee-jerks present; not exaggerated; equal. No Babinski. No abdominal reflexes. 
Abrasion and hematoma of forehead. Extensive hematoma involving right parietal 
area of scalp. Fundi: Negative; no dilatation of retinal vessels; no edema 
present. X-ray—negative. 

Treatment: Expectant palliative treatment. Hot black coffee, oz. iv, per rectum upon 
admission and repeated after 4 hours. 

Condition at discharge, December 10, 1913, 5 days after admission: T. 98.4. P. 84. 
R. 29. Pupils equal and react normally. Right orbital eccliymosis. Reflexes 
negative. Fundi negative. 

June 1, 1914. No complaints. 

August 27,1914. No coinplaintB. P.E. Negative. 

Case 2 


——, George. 82 years. Mechanic. 

Diagnosis: Concussion, associated with alcoholism. No fracture of skull ascertained. 
No operation. 

Admitted Polyclinic Hospital, January 1, 1914. 

FJL Negative. 

PR Has been frequently intoxicated. 

P.L Patient is supposed to have fallen from a street car and struck head against 
curbing. Unconscious. Ambulance. 

PR. T. 946. P. 76. R 20. BP. 130. Rather obese. Breathing deep and stertorous. 
In deep coma—alcoholic. Clammy, cold skin. Pupils widely dilated; react slug¬ 
gishly. Lacerated scalp over right occipital bone; no fracture ascertained. Knee- 
jerks not'elicited. No Babinski. Abdominal reflexes absent. Fundi negative. 
Urine: Trace of albumin, no casts. Treatment: Expectant palliative. Patient 
was unconscious for 2 days and could not speak until 2 days later, but no evidences 
oliyiimlly of hemorrhage. Reflexes returned normally 10 hours after admission. 
Patient gradually improved. 

Condition at discharge, January 7,1914, 0 days after admission: No complaint other 
than an occasional headache. Physical examination negative. Fundi: negative. 
Patient has signed the pledge. 

June 5,1914. No complaints. Physical examination negative. 

August 24» 1914 No complaints. PR.' Negative. 
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Cases or Fbactukb or the Skull; Mild Skins or Intbacbaiual Pbessubb; 

No Operation 

Oase 1 

-, Gus. 54 yean. Longshoreman. 

Diagnosis: Concussion. Depressed fracture of outer table of skull. No operation. 

Admitted Polyclinic Hospital, February 5, 1914. 

F.H. Negative. 

P.H. Negative. 

P.X. While at work, patient was struck by revolving wheel of machine. Unconscious. 
Ambulance. 

P.E. T. 100.4. P. 100. R. 20. B.P. 125. Comatose. Not alcoholic. Two stellate 
lacerations over right side of head. Upper wound, 2 tiny depression* of altout V4 
in. diameter; outer tablu of vnult probably, a* ascertained with probe. Right 
intercostal tenderness; no fracture of ribs ascertained. Pupil* equal anil react 
normally. Fundi: Slightly dilated retiual vessels; some basilica* of nasal mar* 
gin*. No paralysis. Knee-jerks present and equal. No Dahinski. No abdominal 
reflexes elicited. X-ray of vault negative. 

Treatment: Wound pmbrd; scalp sutured loosely. Right sidn of cheat strapped. Ex* 
pcctnilt palliative treatment with excellent recovery. 

Condition at discharge, February 7, 1914, 2 days after admission: T. 98.lt. P. 80. 
R. 20. Senlp infected (1). Reflexes negative. No change in appenranco of 
fundus. 

February 10. 1914. Fundi: Some dilatation of retinal veins and slight blurring of 
nasal margins. Complains of severe iiaina in back. To return for observation. 

March 15, 1914. No complaints. Reflexes negative. 

May 28, 1914. Fundi negative. No complaints. Physical examination negative. 

Septcmltcr 2. 1914. No complaints. P.K. Negative. 

Case 2 

-, Frank. 20 years. Student. 

Diagno*i*: Fracture of base of skull through right pelron* bone. No operation. 

Admitted Polyclinic Hospital, September 27, 1913. Referred liy Dr. M. Allen SUrr. 

F.H. Negative. 

P.H. Negative. No history of fainting spdls. 

P.I. During the evening, the patient had been indulging in all sorts of food and non* 
alcoholic drinks; while riding upon an open Sixth Avenue car, he suddenly felt 
faint, arose, snd then fell headlong to the street. Semi-conscious. Ambulance. 

P.E. T. 100. P. 98. R. 28. B.P. 120. Well nourished. Vomiting profusely. Semi¬ 
conscious. No bleeding from ears, nose or mouth. Reflexes: All increased, but 
no inequality. No Babinski. Fundi: Vessels slightly dilated; no blurring of 
nasal border. Nystagmus (rotary) to both righP and left, though right is 
greater than left Possibly a slight weakness of right face. Otoacopic examina¬ 
tion revealed a hemorrhage into right middle ear, tympanic membrane remaining 
intact 

Treatment*. Expectant palliative treatment Ice-bag about head. Catharsis. Soap¬ 
suds enema daily. Liquid diet September 28, Dr. John Page punctured right 
ear drum, allowing clotted blood to escape. Sense of pressure over right side of 
bead relieved; nystagmus disappeared, undoubtedly being vestibular in origin. 
Uneventful rec o very. 

99 A 
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Condition at discharge, October 4,1913, 8 days after admission: No complaints, only 
slight unsteadiness of both legs—cannot stand upon one leg. Otherwise normal. 
Fundi negative. 

May IB, 1914. No complaints. Physical examination negative. Still some impair¬ 
ment of hearing in right ear. 


Case 3 

■ , Michael. 41 years. Car inspector. 

Diagnosis: Concussion. Fracture of the vault, outer table. No operation. 

Admitted Polycliniu Hospital, December 31, 1913. 

FH. Negative. 

P.H. Negative. 

P.I. Patient was trying to stop a runaway street car; was struck by a plank of wood, 
which knocked tho buck of his head ugainst the curbing of pavement. Uncon¬ 
scious for 20 minutes. Ambulance. 

P.E. T. 101.6. P. H8. R. 20. Heavily built man. Mild shock. Conscious. Lacer¬ 
ated wound over loft oecipitul boue; depressed frseturo of outer table apparently. 
Contusion of forehead. Compound fracture of nose; profuse bleeding. Hema- 
tomesis. Colics fracture of left wrist. Fundi negative. Knee-jerks present and 
equal. No Uabinski nor Oppcuhciiu. Abdominal reflexes present and equal. 

Treatment: Expectant palliative. Recovery uneventful. 

Condition at discharge, January 5, 1914, 5 days after admission: T. 98. P. 80. 
R. 18. Sculp wound clean. Physical examination negative. Fundi negative. 

May 12, 1914. No complaints. Pliysicul examination negative. 

August 22,1914. No complaints. JP. K. Negative. 


Case 4 

■-, Harry. 17 years. Elevator l>oy. 

Diagnosis: Fracture of base of skull. No operation. 

Admitted Polyclinic Hospital, March 29,1914. 

F.H. Negative. 

P.H. Negative. 

P.I. While wulking in liis sleep, putient fell out of window 4 stories high, to back 
yard; it is believed that a clothes line obstructed his fall. Unconscious. Ambu¬ 
lance. 

P.E. T. 99.6. P. 80. R. 24. B.P. 120. Well-developed boy. Semi-conscious. Con¬ 
tusion, hematoma and laceration on right aide of heud; definite tender point in 
right temple. Bleeding from Kith ears and nose. Pupils moderately dilated but 
equal; normal reaction. Fundi: Dilated retinal vessels; blurring of nasal mar¬ 
gin, but not of entire nasal half of disk. Left Colics fracture. No paralyses. 
Knee-jerks: Left greater than right. Left Babinski. Abdominal reflexes: Right 
greater than left. 

Treatment : Expectant palliative. Frequent examinations of fundi. One day later, 
patient remembered nothing of past night, but mind was clear on all other points. 
Reflexes: Left greater than right; no Babinski. Abdominal reflexes: Left de¬ 
pressed. Fundi: Retinal vessels still dilated, but edema of nasal margins is lees. 
Uneventful recovery. 

Condition at discharge, April 2, 1914, 4 days after admission: No complaints; no 
headache. Left reflexes greater than right. Fundi: Retinal veins slightly dilated; 
no edema. Discharged under observation. 
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September 2, 1014. Xu complaint. 1*. E. Niniilivi'. 

Remarks: This ease illustrates the value of the expectant treatment in mild cam of 
intracranial pressure, especially when that pressure is due to a simple edema or 
increase in the amount of intracranial cerebrospinal fluid; os|tccinlly is this true 
in persons under 30 years of sue. If the definite sign* of inert'ased intracranial 
pressure do not disappear within 4S to 00 hours, tlion an operative relief of that 
pressure is advisable. Repeated lumbar punctures to remove small amounts of 
cerebrospinal fluid may be used in selected eases. 


2. DIRECT OR LOCAL FRACTURES OF THE VAULT OF THB SKULL 

It should Ik* u routine practice to slum* the head in all cases of severe injury 
of tho vault of tho skull; tunny depressed fractures of the vault are overlooked 
by not taking this simple precaution. 

In most of the |stssihle depressed fruetur«*s of the vault the overlying scalp 
is lacerated, so that u prolx* can l>e inserted ami any fraeture of the outer tahlo 
of the skull ean la- ascertained. However, it is a fairly frequent oeenrrenoo 
for the* outer (aide to remain iutnet while the inner table has lieen fractured in* 
ward ( Fig. 1 ). 

In all depressed frnetnres of the vault, it is the safe proeedure, for fear of 
later tronlde, to make a small trephine o]H'tiiug at the edge of tin* depr«*ased 
urea, and, hv means of a blunt |M*riostcal or dural elevator, to elevate tho de¬ 
pressed fragments, if possible, to their original position. If this attempt ia not 
successful, then the depressed area should la* rnngeurcd away. I'snally the dura 
remains iutnet, and I d<> not. lielieve it should lie opened in these eas<*» unless 
there arc clinical signs of u cerebral lesion. 

In nil cases of direct fra<-ture of tlm vault, if it. is at all ipiest.ionable whether 
there is a depression of the fragments or of the inner plate, I mushier it 
advisable to make a small trephiuo opening; at the odgo of tho pos¬ 
sible depression to uncertain its presence or not; if a depression is present, it 
can be remedied, and if not present, no damage has lieen done and very littlo 
risk hns been incurred—other than the usual risk of an anesthetic for sovoral 
minutes. 

Tho danger of epileptiform attacks occurring after depressed fractures of 
tho vault is much greater than following fractures of the base, undoubtedly due 
cither to small cortical hemorrhages underlying the urea of depression and their 
resulting adhesions or “scar tissue,” nr to the depression itself, rendering tho 
cortex more “irritable” and lienee more liable to “neurone explosnre.” 

In cases having not only a depressed fruetnre of the vault, lint also marked 
signs of a fracture of the base with intracranial pressure, then un ipsolaternl Stile 
tciujMirnl decompression should lirst lie performed and then another iueision and 
trephine npeniuir made (ns dewrilssl nl*>ve| to elevate mid even remove tho 
depressed area. By this method the general intraerunial pressure is relieved by 
the decompression and also the harmful local edicts of u depressed area of the 
vault are avoided. 
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If the depressed area of bone is situated over either the longitudinal sinus 
or the lateral sinus, then it is frequently wiser not to disturb it, but to rely upon 
a simple subtemporal decompression to offset any pressure effects of the de¬ 
pressed area. 


Oasis or Dipbibskd Fracture or the Vault; Operation: Removal of 

Depbesbkd Area 

Oabi 1 

———, Fred. 88 years. Plasterer. 

Diagnosis: Depressed fracture of vault. Operation: Removal of dopressed area. 

Admitted Polyclinic Hospital, May 89, 1918. Referred by Dr. 0. R. Hancock. 

F.H. Negative. 

P.H. Negative. 

P.I. Four hours ago, patient was struck upon the head by large brick tile. No loss of 
consciousness, merely stunned. No bleeding from ears or nose. Walked into 
hospital. 

P.E. T. 99. P. 84. R. 24. B.P. 134. Well nourished. Conscious. Lacerated scalp 
wound 2 Vi in. in length over left parietal bone extending over longitudinal sinus. 
Probe revealed a depressed fracture—depression easily palpated apparently 1V6 
in. in diameter. Fundi: Negative, possibly some slight fulness of veinB. Knee- 
jerks active and equal. Possible tendency to a right Babinski. No paralysis. 
Lumbar puncture, negative. 

Operation: Removal of depressed area, 6 hours after accident. Lacerated wound of 
scalp enlarged after being carefully swabbed out with tincture of iodin. Depressed 
area of bone 2 in. long and Yi in. in width exposed. Trephine opening (% in. in 
diameter) made to the left of the depressed fragment (1 Vi in. to left of longitudinal 
sinus) and the depressed groove rongoured away over the sinus; no complications. 
Dura not incised. Oatgut for subcutaneous tissues. Silk for skin. Rubber tissue 
drain. Fair amount of bleeding from scalp. 

P.O. 1st day, drain removed and considerable amount of blood serum and clot. 

Conditio" at discharge, June 6, 1913, 7 days postoperative: No complaints. Wound 
healing perfectly. Reflexes negative; no Babinski. Fundi negative. Returned 
to work 8 weeks later. 

June 8,1914. No complaints. Physical examination negative. 

September 2,1914. No complaints. P.E. Negative. 

Case 2 . 

—, Charles. 88 yean. Steamfltter. 

Diagnosis: Old comminuted depressed fracture of vault of akulL Operation: Re¬ 
moval of depressed area of bone. 

Admitted Polyclinic Hospital, March 31,1914. Referred by Dr. R. N. Noble. 

FJL Negative. 

PM. Negative. 

Pi Beven weeks ago, while at work, patient waa struck upon the head by a fire¬ 
brick falling 8 stories. Momentarily unconscious. No bleeding from ean or 
nose. Patient walked to a hospital, where he r em a ined 4 days and was discharged; 
he returned the day on account of nausea, vomiting and terrific head- 
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aebb After 7 days, be wee again (Uncharged. Since then, be baa had oontinuoua 
headache, especially over eyes; he aeenia to be iu a “cloud" at lime*. Hearing 
impaired since the accident. 

P.E. T. 99. P. 78. R. 18. HP. 145. Rather anxious expression. Locally, over left 
occipital area, was an infected siuus (discharging purulent material) extending 
down to a depressed fracture of the vault, at least 1 in. in diameter. No paralyses 
nor areas of anesthesia. Reflexes: Right possibly greater titan left. No Htbinaki. 
Fundi: Retinal veins dilated; definite blurring of the nasal margins of optic 
disks; physiological cup shallow. 0|u>rntion advised to remove the depressed area 
of bone and tho focus of infection for fear of an osteomyelitis of the vault or a 
meningitis might result. 

Operation, April 3, 1914: Removal of depressed area of bona 8-shaped incision 
through site of old wound which was 2li in. posterior to left ear and just above left 
lateral sinus. Pieces of hair and dirt were found buried deep in the depression, 
probably causing the suppuration. Retractors revealed a comminuted depressed 
area, the siso of a silver quarter. Kony margin rongcured away, and necrosed 
pieces gently separated until all diseased buno had been removed. Evidences of 
an old hemorrhage (epidural) were present in tho organised tissue lying over the 
dura and the numerous adhesions, which wen* removed. Dura not under 
much tension; evidently thickened, though not opcmxi. Usual closure; 3 drains of 
rubber tissue. Subcutaneous catgut. Interrupted silk for skin. 

P.O. Uneventful. 

Condition at discharge, April 15. 1914, 19 days postoperative: No complaints. Says 
be sees much more clearly. No headaches. Refluxes: Right still fKissibly greater 
than left. Fundi: Retinal veins not dilated; nasal margins of disks us before. 

June 23, 1914. No complaints. “As well as ever.” 

August 20, 1914. No complaints. 


Cask of Dki-heshkh Fractpkk of tiik Vaui.t; Symptoms ami Shins I’kb- 
sisTixii; Riuiit Uomoxymocs IIkmianochia. No Operation 

-, Clarence. 24 years. Iron-worker. 

Diagnosis: Depressed fracture of left occipital bone. Right homonymous hemianop¬ 
sia. Referred by Dr. W. L. Sneed. 

l'.H. Negative 

P.H. Throe months ago, patient fell a distance of 85 feet from a plank. Unconscious. 
Ambulance to hospital, where a laceration and depression of tho left occipital 
bone' were ascertained and an deration of the depressed area was attempted. Pa* 
tient was discharged 3Vi weeks later. At the time, patient was very confused 
mentally and did not remember his hospital residence or his discharges. Since 
then, severe frontal headaches with dixxiness; heaviness of head. Appetite; fair; 
bowels, constipated. Hematoma over left occipital area, incised one day ago 
allowing pus to escape. 

P.E. July 20,1914, T, 98.8. P. 89. R. 18. B.P. 128. Lacerated left occipital area 
still bandaged. Juat posterior to left mastoid process is a small ainua discharging 
a purulent secretion. Reflexes: Right slightly greater than left; no 
hot the right toe does not flex, whereas the left ono does. Right abdominal reflex 
depre ssed. Total right bomonymoua hemianopsia; otherwise; Adds of vision 
normal (aee charts) (Fig. 2). No nystagmus. Ocular movements normal Right 
pupil greater than left, which reacts rather sluggishly. Consensual light reaction 
p res e n t Fundi: Retinal veins dilated; definite blurring of the nasal margins of 
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the optic discs, especially the left; physiological cup shallow. Hearing, normal. 
I/mb of memory, especially for events preceding the accident; at present, very 
forgetful of names. Brother says he is a “changed boy,” very irritable, so much so 
that they “fear to cross him”; “seems in a trance at times.” 

Remarks: The right homonymous hemianopsia is undoubtedly due, in this case, to 
an injury to tho left occipital lobe—whether a loss of its cortical tissue or a com¬ 
pression of its cortex due to depressed bone or an extradural or subdural clot; the 
presence of the consensual light reaction places the lesion behind the optic chiasm. 


A B. L. E. 



Vta. 2 .—Total Right Homontmous Hemianopsia Following a Depressed Fracture or the Left 
Occipital Bone. The chart shows the right halves of tho visual fields blind for objects and also 
for the oolun blue and rod. The niaculu lutea is apparently bisected also; otherwise the visual fields 
are practically normal. 

The fact that tho fundi indicate an im-rense of the intracranial pressure tends to 
the opinion of compression, and yet it is very common for edematous “swollen” 
brains following fractures of the skull to produce similnr findings in the fundi, and 
the condition may persist for mouths. The possibility of abscess must be consid¬ 
ered. If the condition of the eyes and mental impairment persists after the local 
infection has been removed, I shall advise an operation to expose the left occipital 
lobe. 

Caseb of Fracture of Rase of Skull Associated with Depressed Frac¬ 
ture of Vault; Operation 

Oasi 1 

-, August. 89 years. Carpenter. 

Diagnosis: Compound depressed fracture of vault; fracture of base. Subdural hemor¬ 
rhage. Operation: Left subtemporal decompression; elevation of depressed area. 

Admitted Polyclinic Hospital, April 21,1913. Referred by Dr. J. A. Bodine. 

FA Negative. 
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P.H. Always well and strong. 

P.I. Large iron door fell upon top of patient's head. Unconscious for several min¬ 
utes, but semi-eonseious when brought to hospital. Ambulance. 

P.E. T. 09.4. P. <15. R. IS. H.l*. wo. Strong, tuuseulnr man. 8emj-con*cious; 
will reply to questions drowsily uml irrelevantly in (iertnnn, Ia*ft pupil larger 
than right. No purnlysis. Knee-jerks present uml active, right greater than left. 
Right Ihibitiski. Right ubdoiniiinl retlexes depress* <d. Kumli: Fulness of retinal 
veins; definite haziness and edema of the nasal halves of disks. Keeliyinosia of 
left eye, subconjunctival hemorrhage. Weeding from left ear: cerebrospinal 
fluid observed. latently, detiuite depression of anterior portion of left pnrietnl 
bone. Lumbar puncture: At first lilmsl-tingcd, then clear, under some pressure, 
(This oltservation is interesting as there was a definite subdural hemorrhagu ascer¬ 
tained upon incising the dura.) 

Operation, S hours after accident, April 21, 1913; Klevation of depressed fragments. 
I .eft subtemporal decompression. Large curviliucur incision over left side of head 
down to left ear margin. Trephine o|icuiug made at posterior margin of depres¬ 
sion at upper portion of left parietal tame and the |s>sterior jairliou of the left 
frontal lame. Opening enlarged with rongeurs ami |)c Vilhiss forceps for remov¬ 
ing the depressed margin of the lower fragment of the parietal lame. Effort made 
to raise depressed area only partially successful. Ken red to use list much force, 
as line of fracture ran across the longitudinal sinus. Small fragment, in. in 
diameter, ri-movid, excising dura under high tension. Usual suhtcm|ioriil de¬ 
compression made to relieve the intradural pressure. U|ton incising dura, much 
hhsid-tingfd eerebrospinul fluid escape*!; hIso some clots, es|s'eiall.v from hast 1 . 
Cortex apparently normal; some congestion ami an oeeasiotial punetuto 
hemorrhage. Usual closure with ruhla-r tissue drain at lower angle of in¬ 
cision. 

P.O. No complications. Second day, clear cerebrospinal fluid draining. May lit, 
out of bed. 

Condition at discharge. May f>. 1913, l!i days |sisto|STative: N*i complaints. Wound 
heale<l pcrfivtly; decompression opening slightly tense; definite pulsation. Re¬ 
flexes: Right slightly exaggerated; no Itabinski. Fundi mgalive, except that 
physiological cup of disk is rather shallow from edematous new tissue formation. 
Since then, no complaint-. Returned to work I month after operation. 

June 2, 1914. No complaints, l’hysieul examination negative. 

August lfl, 1914. No complaints. At work daily. 

Case 8 

-, ConBtantino. 63 years. Lalmrer. 

Diagnosis: Fracture of base; depressed fracture of vault. Large extradural hemor¬ 
rhage and rupture of longitudinal sinus. Operation: Klevation of depression. 
Right suhtcui]Nirul decompression. 

Admitted Polyclinic Hospital, April 23, 1913. Ileferns] by I)r. >1. A. Rodino, 

F.H. Negative. 

P.H. Negative. 

P.I. One hour ago, patient fell 3 stories down upon the first floor, striking right aide 
and top of head. Uneonseious. Ambulance. 

P.E. T. 99.4. P. K4. R. 2<b H.P. 155. Perfectly conscious—Italian of good muscu¬ 
lature. Walking about—wanting to go home. Pupils: Right greater than left. 
No paralysis. No bleeding from ears or nose. Knee-jerks: Ixdt greater than 
right; possible suggestion of left Babinski. Left abdominal reflexes possibly do- 
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p re ssed. Fundi: Definite fulness of retinal veins; right greater than left; slight 
hasiness of nasal halves of disks. Locally, depression of right parietal bone near 
longitudinal sinus. Lumbar puncture shows numerous red blood cells in cerebro- 
spinal.fluid under tension. 

Operation, 4 hours after admission: Elevation of depressed fracture of vault; re¬ 
moval of extradural dot Right subtemporal decompression. Trephine opening 
made posterior to depressed fracture of right parietal bone; a large dark dot 
began to exude through opening under great pressure. This prevented by a cot¬ 
ton pad, and a right subtemporal decompression hurriedly made. The extradural 
clot had extended down to the upper border of the squamous suture. Dura, under 
fair tension, incised and drain inserted under temporosphenoidal lobe; cerebro¬ 
spinal fluid blood-tinged. Attempt made to elevate the depressed area of hone, but 
as the depression extended beyond the longitudinal sinus where the hemorrhage 
was profuBe, it was thought wiser to pack the tom sinus with gauze stripe; also 
a bleeding point on the dura anteriorly. Usual closure, 2 gauze packing strips 
left in place. No complications. 

P.O. April 25th, first dressing. Both gauze strips removed. No hemorrhage. May 
3rd, out of bed. 

Condition at discharge, May 7, 1913, 14 days postoperative: No complaints. Opera¬ 
tion wound healed; some fulness of the decompression opening; pulsates normally. 
Reflexes negative. Fundi negative. Since then, no complaints. At work, 6 weeks 
after operation. 

May 15,1914. No complaints. Physical examination negative. 

September 2,1914. No complaints. Works daily. 


Casz 3 

-, Luigi. 28 years. Laborer. 

Diagnosis: Fracture of base; compound depressed fracture of right occipital bone; 
subdural hemorrhage. Operation: Right subtemporal decompression. 

Admitted Polyclinic Hospital, June 30,1913. Referred by Dr. Alexander Lyle. 

F.H. Negative. 

P.H. Always well and strong. 

PJ. Three hours ago, patient was struck upon head by a brick falling 4 stories 
from a wheelbarrow. Brought to hospital in truck. Unconscious for several 
minutes. 

PJ. T. 100. P. 68. R. 20 (slightly irregular). B.P. 145. Comatose. Bleeding 
from right ear. Lacerated acalp wound over right occipital lobe, exposing depressed 
crack in hone. Fundi: Fulness of retinal veins; hazy edema of nasal halves of 
disks. Reflexes increased, especially on left Tendency to a'Babinski on left Ab¬ 
dominal reflexes present and equal Some contusion of hip. 

Operation, June 80th, 7 hours after admission; Right subtemporal decompression. 

. Usual incision and removal of bone; no complications. Bone very thick nod hard. 
Dura under high tension and cerebrospinal fluid (blood-tinged) spurted to height 
of 7 in. Pia arachnoid continued to “sweat” throughout the. operation. Usual 
closure with drain. Injury over right occipital bone examined, revealing a slightly 
depressed fracture. Swabbed with iodin solution and 2 sutures inserted loosely 
with three drains. 

P.O. No complications. Complains of occasional j*™ in head. 

Condition at discharge, July 21,1913, 21 days poatoperstive: No complaints. Physi¬ 
cal examination negative. Fundi negative. 

April 6,1914. No complaints. Physical examination negative. 
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- — 1 . Annie. 40 yean. Housewife 

Diagnosis: Depressed fracture of vault of skull; rupture of the longitudinal sinus. 
Operation: 1st, depressed area of boue removed; 2nd, left subtemporal decom¬ 
pression. 

Admitted Polyclinic Hospital, April 0, 1914. 

F.H. Negative. 

P.H. Negative. 

P.I. Patient slipjied and fell down a flight of stain. Conscious. Ambulance. 

P.E. T. 98.6. P. 00. R. 30. RP. 140. Conscious—clear mentally. Alcoholic, but 
not intoxicated. Laceration of scalp—all matted with hair—about S in. long, 
parallel and |.j in. to the left of the superior longitudinal sinua, just posterior to 
the frontal hair-line. The underlying Imny vault was broken and depressed, and 
brain tissue and dark clots of blood welled into the wound. Depression of left 
margin at least 1 -j in. Reflexes active, right possibly greater than left. Fundi 
negative. No Rabinski. Patient said she was all right and wanted to go home. 
One hour later in the ward, she complained of being dicay and of a vague head¬ 
ache; becoming drowsy and stuporous. 

1st operation, 1VL> hours after admission: Laceration of scalp enlarged by curved in¬ 
cision downward nt each end, thus making a sort of curvilinear flap incision. 
Definite fracture to 4 in. in length parallel and Vi in. to left of superior longi¬ 
tudinal sinus; through the frarturc, dark blood clots and brain tissue ooced. 
Trephine opening made external to line of fracture and surrounding bone run- 
geured away, ex|Kising a (urge extradural clot, the aixo of a lemon; through the 
underlying torn dura, subdural elots extended. Profuse bleeding, due undoubt¬ 
edly to tear in longitudinal sinus, which was packed with narrow gausc tape. 
Usual closure: •'! drains of rubber tissue. Owing to the high intracranial pressure 
forcing brain tissue out into opening, a left aubtemporal decompression waa imme¬ 
diately performed. 

2nd operation: Left subtemporal decompression. Usual incision and removal of bona; 
no fracture observed. Dura was very tense and upon incising it, almost pure blood 
in the cerebrospinal fluid spurted 8 in. for 18 seconds; several subdural clots, the 
sixe of silver dimes, removed. Cortex congested, otherwise normal. Usual closure 
with drains. 

P.O. Uneventful. 

Condition at discharge, April 20, 1914, 10 daya postoperative: No complaints. Nor¬ 
mal mentality. Reflexes active but equal. No Babinaki. Fundi normal Both 
wounds healed; decompression ana moderately tense. 

June 28. 1914. No complaints. Physical examination negative. 

September 2, 1914. No complaints. P.E. Negative. 

Remarks: It is indeed surprising that a person with such a severe cranial condition 
could walk about in the hospital with no complaints; and yet it is to be remem¬ 
bered that a sort of natural decompression had been performed by the injury it¬ 
self, ao that throngb the depressed area of the vault the blood clots and even brain 
tissue could escape, thus relieving the intracranial pressure. In all probability, 
however, the patient soon would have gone into a condition of coma due to flu 
continued hemorrhage, cerebral edema and the resulting rising Intracranial p re s 
sure, and then the prognosis would have been very grave indeed. The sub¬ 
temporal decompression should have been perfor m ed lint to lessen the intracranial 
pleasure and thereby the danger of injury to the cortex. 
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Cmm of Old Depressed Fractures of Vault; Paralysis and Epilepsy; 

Operation Decompression ; Improved 

Cabs 1 

■ , Margaret. 22 years. Servant. 

Diagnosis: Old depressed fracture of skull. Epilepsy; right spastic hemiplegia. Left 
subtemporal decompression. 

Admitted Polyclinic Hospital, December 1, 1013. Referred by Dr. L. B. Rogers. 

F.H. Negative. 

PJi. Six years ago, a stone tilo weighing 25 lbs. fell upon her head. Taken to Belle¬ 
vue Hospital, unconscious. Paralysis of right sido and impairment of speech. 
Operation to elovatn depressed area of bone. Two months later, paralysis and 
speech defect improved. Three years ago, right-sided Jacksonian convulsions—1 
each night; no loss of consciousness. Taken to Bellevue Hospital; operation—bone 
over depressed area removod. Blight paralysis of right arm and right leg. Speech 
improved. Now complains of headaches, impairment of vision, drowsiness, and 
right-sided convulsions, with loss of consciousness. 

P.E. Depressed area of bone (new bone) over left upi>er parietal area over Broca’s 
tract, sice of 2 Vi in. in diameter. Spastic paralysis (slight) of right arm and 
right leg. Reflexes much exaggerated on right side. Babinski on right. Ab¬ 
dominals apparently equal. Fundi: Veins dilated and retina suffused; mild sec¬ 
ondary optic atrophy of disks; margins blurred. Mentality fair. Speech negative. 
A left subtemporal decompression advised to improve vision possibly, relieve head¬ 
aches, and, if possible, affect epilepsy. 

Operation, December 2, 1013: Right subtemporal decompression. Usual incision and 
bone removed. Rathor vascular hone and exceedingly thick. No complications. 
Dura quito tense and cerebrospinal fluid spurted Va in. upon incising it. Typical 
pin-arachnoid “sweating.” Dura very vascular and considerable oozing resulted 
from it. Drain inserted. Usual closure. 

P.O. Negative. 

Condition at discharge, December 10, 1913, 8 days postoperative: No complaints. 
Fundi: Vessels not dilated, but the haziness of new-formed tissue still persists, 
with the mild secondary optic atrophy. 

March 10, 1014. Complains of fulness in head when stooping. No convulsions. 

Juno 4, 1914. Still complains of fulness in head when stooping. No convulsions. 
Vision has improved slightly. October 10, 1914. No convulsions. 

Remarks: This case illustrates the advisability of always removing the depressed 
area of the vault, if possible, and if the intradural pressure is high, then per¬ 
forming a decompression. Once epileptiform seizures begin, the “habit” may con¬ 
tinue—operation or no operation. 


Case 2 

-, Albert. 12 years. School. 

Diagnosis: Right spastic hemiplegia following depressed fracture of vault. Left 
subtemporal decompression. 

Admitted Polyclinic Hospital, October 26,1913. Referred by Dr. B. P. Farrell. 

F.H. Negative. 

P.H. Normal birth at 9 months. Fire yean ago, patient fell from a window (second • 
story). Unconscious in hospital for 5 days. Operation to elevate depressed frac¬ 
ture of the skull; in hospital 6 weeks. Unable to speak for 2 weeks after acci¬ 
dent Since then, spastic paralysis of entire right side. 
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PX Slight improvement during Ant year after accident; no improvement for past 
4 yean. In gymnasium of New York Orthopaedic Hospital for 3 years. No head¬ 
ache or other complaint*. No convulsion*. 

P.E. Typical right spastic hemiplegia. Over the left parietal area, depressed section 
of bone—some of which evidently luid licen removed at the previous operation. 
Reflexes niueli exaggerated »n right side. Hahinski right. No patella nor ankle- 
clonus. Fundi: Definite signs of old pressure; veins still dilated and walla thick¬ 
ened; mild secondary optic atrophy. 

Operation, October 27. ltM.'i: I-eft subtcnt|Hirnl decompression. Usual incision, ex¬ 
tended upward over depressed urea of bom*. Usual dciniuprcsainii area of Ixme 
removed ami then the part depressed uliovc tin* parietal crest removed only par¬ 
tially—owing to ubsenee of dura beneath and the danger of doing more harm than 
good to the cortex. The dura over decompression area incised as usual—fair 
amount of tension and cortex bulged to till the n|toning. Usual closure with drain. 

P.O. Negative. 

Condition at discharge, XovciuInt N, 101 ■'!, 11 days poato|s'rulivc: No chungo visible. 

May 12. 11)14. Spastic paralysis, less murkctl. Brighter iiieutully. 

Remarks: An earlier relief of the intracranial pressure would have improvetl this con¬ 
dition very much, unless the cortex itself laid been primarily destroyed. 


Cask 3 

-, Francis. 2*1 months. 

Diagnosis: Old depressed fruelurc of vault. Paralysis and epilc]tsy. Operation: 
Removal of depressed area. 

Admitted Polyclinic Hospital, April IIV, 11114. Referred by Dr. U. A. llibbs. 

F.H. Negative. 

P.H. Nine mouths baby nt birth, weighing 1) jtounds; third child, lustriimentul do- 
livery. Immediately after delivery, a large depression over the left parietal area 
wus observed. At that lime, definite paralysis of the right foot and right arm 
was noticed. Hematoma over right side neck- -persistid for H months. Several 
convulsions. Depresseil area always remained the same. 

P.I. Patient began to walk 4 mouths ngo; dragged right fisil and it has become 
gradually stiff. Definite spastic purulysis of right arm—flexed in its typical posi¬ 
tion. .Mentally bright. 

P.E. Fairly well developed. Definite depression over left parietal ngioii, about 3 
inches by 1 inch. Pupils equal and react normally. Fundi: Diluted retinal 
veins; definite blurring of the nasal margins of disks, which are pale. Spastic 
paralysis of right arm and leg. Drags right fool when hi; walks. Reflexes: Knee- 
jerks, right increased; right Habinski present. Spinal curvature—compensatory 
scoliosis (right dorsal lumbar) present. 

Operation, April 10, 1914: Removal of depressed area. Usual decompression incision, 
only higher. Depressed fracture plainly seen and entire depressed area removed; 
bone very vascular. Dura very adherent, tense and thickened. Dura opened, re¬ 
vealing an edematous cortex which “sweated” profusely and bulged considerably. 

Much hemorrhage from a sinus in the dura; controlled by pack. Usual closure; no 
complications. 

P.O. Convalescence uneventful. Spasticity of right arm and b-g much less. 

Condition at discharge, April 20, 1914, 11 days after operation: Child can now walk 
with scarcely any sign of impairment of the right leg, which is no longer 
“dragged.” Child is now using its right hand. Reflexes are still increased on the 
right side; the Babinski, however, is less marked. 

Mag 0 , 191 b , 21 days after operation. No complaints. Child can now walk with no 
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limp at alL Right hand ia now held down at ita aide extended. Knee-jerks: 
Right still more active. No Babinaki on the right foot. 

June 9,1914. Complete recovery of the right arm and right leg; no spasticity, though 
the right tendon-reflexes are still slightly increased; no Babinski. Practically, a 
normal child. 

Auguat 20, 1014. No complaints. P.E. Negative. 

Remarks: This case is similar to those cases of spastic paralysis in children due to an 
intracranial hemorrhage at birth, usually following a difficult prolonged labor with 
or without instruments; in these cases, the local pressure of the blood clot cannot 
be seen, as is possible when the bono is depressed, as in the case described here, 
but the result is the same—a spastic paralysis. A careful ophthalmoscopic ex¬ 
amination of the fundus will reveal signs of increased intracruniul pressure in 
those cases due to a hemorrhage, and those are the cases that can be very much 
improved by a decompression operation; it is not necessary to remove the hemor¬ 
rhagic clot or its “organised” cystic formation, but merely to offset the effects of 
its pressure upon the cortex by a relief of the general intracranial pressure. 

Cask 4 

-, Arthur. 87 years. Miner. 

Diagnosis; Old depressed fracture of the vault Persistent headache; fuinting spells. 
Mild secondary optic atropliy. Operation; Right subtumixirul decompression. 
Removal of depressed area. 

Admitted Polyclinic Hospital, April 18,1014. Referred by Dr. Van Wert, Patton, Pa. 

F.H. Negative. 

PJL Negative. 

P.I. Pour years ago, patient was struck over the right forehead by a wooden plank 
in a mine explosion. Loss of consciousness for several minutes. Laceration of 
the scalp of the forehead. Remained homo in bed for 17 days, but as soon as I 10 
got out of bed, patient had pain over forehead and over occipital region. Went 
to work 4 months later, but was unable to remain longer thnn 1 day, because of 
dissiness and severe headache. Ever since then, he has been working n few days 
and then remains home for 1 week to 1 month, 011 account of the severe headache 
and depression. Three years ago (one year after injuiy was received), patient 
was operated upon and the anterior wall of the right frontal sinus was removed; 
he remained improved for only 0 weeks and then graduully became as bad as 
ever; headaches, dissiness, and a marked mental depression. During the past 3 
years, patient has worked but a few days, having remained at home for weeks 
at a time. He now complains of severe pain over eyes (more on right than on 
left), and in the oocipital region. Sleeps very poorly. Vision blurred at times. 
No nausea or vomiting. Memory not impaired. Definite melancholia. 

P.E. T. 08.8. P. 62. R. 20. B.P. 160. Fairly well-developed man. Depressed area 
of bone 2 in. in width and 1 in. in height over right forehead, just above the right 
eyebrow. Marked local tenderness, possibly due to pressure upon the right supra¬ 
orbital nerve. Pupils equal and react normally. Fundi: Dilated veins with 
definite blurring of the margins of the nasal halves of the disks; physiological cup 
shallow with new tissue formation; disks rather pale; a mild secondary optic 
atrophy. Knee-Jerks present and equal. No Babinaki. Abdominal reflexes: Left 
possibly depressed. 

Operation, April 21, 1014: (1) Bight subtemporal decompression. Usual incision; 
scalp very vascular. Bone was very thick and hard with several large sinuses in 
it Dura thickened and under marked tension; whitened and scarred with many 
adhesions. Cortex revealed old evidences of a subdural hemorrhage—“wnoky” 
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pia-arachnoid in sulci with many newly formed blood Teasels; many adhesions to 
dura. Cortex bulged considerably thmuirh decompreasion opening. Pia-araeh- 
uoid “sweated” profusely. Usual closure; no complications. 

(2) Removal of deprtveed area of right frontal lwne. A curred incision was 
now made over the depressed sna of tlie right forehead and its concavity exposed. 
Line of fracture revealed extending from depressed area to the left, beyond the 
longitudinal sinus, where it bifurcated; iho fracture was V* >>*• open and had a 
splinter of wood I'a in. long in it. Depressed fracture over frontal sinus removed. 
Usual closure; no complications. 

P.O. Drains removed on awnd day; no complications. 

Condition at discharge. May 3. 11)14. 12 days after o|icration: No complaints, L eels 
well. Decompression opening still tens**; normal pulsation. Reflexes negative; 
left alHloininal nut so active as right al>dnniiiutl reflex, htmdi; the retinal veina 
are now less filled and less diluted; no edema present, 

June 1, 1914. In ex<i'lleiit health. No headaches nor dixxinesa; no eomplainta. 
September 2. 1914. No eniuphiilitii. 

Remarks: This ease luul Uvii diagnosed hs a |Histtraiiinntie. neurosis and as hysteria. 
A careful ophthalmoscopic examination would have prevented this error in diag¬ 
nosis, and merely illustrates agiiiii that no east- should ever he considered func¬ 
tional until all organic jmssiliilities liuve ls-en rigidly excluded. 


Cask 5 

-, Joseph. 14 years. School. 

Diagnosis: Old depress'd fracture of the skull. Epilepsy. Operation: (1) I-eft sub- 
temporal dccoiiipn'ssioii; (2) Removal of depressed area. 

Admitted Polyclinic Hospital. March I, 1014. Referred by Dr. M. Allen Starr. 

F.I1. Negative. 

P.II. Negative. 

P.I. Seven years ago. patient wns kiekrd hy a horse over the posterior portion of the 
left frontal region. No loss of consciousness. Ambulance; taken to a hospital 
nnd a "bone pressing on tin* bruin” was removed. Patient remained in hospital 8 
months. Immediately after discharge from the hospital, patient noticed ho had 
less control of right leg than of left, and his ‘‘mind scorned to Iks in a cloud.” Two 
years ngn, first convulsion occurred; general one with foaming at mouth. Four 
weeks later, patient had second convulsion; general and not Jacksonian in type. 
Since then, headaches constantly aud vomiting s|m*11s. Patient bus Is-coma very 
refractory, so that it has berime necessary to put him in an institution; sudden 
fits of snger and wanton cruelty have mode him dangerous to other children; 
apparently, the patient's personality has entirely changed. Almost daily convul¬ 
sions associated with persistent headaches. 

P.E. Well-nourished boy. No paralyses. Reflexes: Right greater than left; no 
Babinski; abdominals present and equal. Fundi: Mild swondary optic atrophy; 
retinal veins dilated. Locally, depressed area lVj in. in diameter over left frontal 
area posteriorly. 

1st operation, April 2, 1814; Left subtemporal decompression. Usual incision and 
bone removed; no complications. Dura thickened and under moderate tension. 
Upon incising it, cortex rather edematous with thickened pit-arachnoid; signs of 
pia-arachnoid hemorrhage in sulci and in adhesions between pia-araehnoid and 
dura. Usual cloture with drains. 

2nd operation. Curvilinear incision over depressed area. Trephine opening at edge 
of depression and depressed spongy bone removed. Dun incised, revealing edema- 
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tons cystic formation, at least Vi in. in thickness; cyst punctured, allowing straw* 
colored fluid to escape. Drain. Usual closure. 

P.O. Negative. No convulsions. Disposition seems to be improving—less quarrel¬ 
some. Sleeps well 

Condition at discharge, April 10, 1014, 8 days postoperative: No complaints. No 
headache. Patient says he feels “brighter and less cloudy.” No signs of fits of 
anger or temper. No convulsions. Wound healed. Reflexes: Right still greater 
than left, though loss so than before operation. Fundi same as at preceding ex¬ 
amination, but the retinal veins arc not dilated now. 

June 12, 1014. No complaints. No convulsions. From reports of his teachers, he is 
a “changed boy”—not so unruly; has better control of his temper. Is more at¬ 
tentive to his studies. Reflexes: Right equal left. No Iiabinski. Fundi: Retinal 
veins not dilated; still signs of mild secondary optic atrophy. 

August 26, 1014. No complaints. “A better boy in every way.” 

Remarks: It will bo interesting to follow this ease for a period of years. Considering 
the condition of the cortex as ascertained at the operation, it seems incredible 
that the boy cun remain improved permanently: yet in adolescents, it appears that 
the cortex can return to a stable and less irritable condition of normality than 
in adults—even though the epilepsy has persisted over a numlicr of years. 


Cabe of Old Fracture of Vault with Depression ; Melancholia; Re¬ 
moval of Depressed Area; Improvement 

-•, John. 50 years. Fireman. 

Diagnosis: Old depressed fracture of skull. Removal of depressed area nnd puncture 
of old hemorrhagic cyst. Improvement, 

Admitted Polyclinic Hospital, May 20,1013. Referred by Dr. G«<nrge E. Brewer. 

F.IT. Negative. No insanity nor nervous instability. 

P.H. Fifteen years ago, while working as marine engineer on a firclmnt of the New 
York Fire Department, patient bumped head violently against door of hold, strik¬ 
ing top of head. “Everything became very durk” but does not think lie lost con¬ 
sciousness. No bleeding from enrs or nose. Complained of severe headache and 
vomited occasionally during the following 2 weeks; became unbalanced mentally, 
roamed about in a semi-conscious condition nnd w«h finally sent to a general hos¬ 
pital and then transferred to Rlnomingdnlc Insane Asylum, remaining there 11 
months. Diagnosis, “melancholia.” Patient Bays: “1 was not bug-house enough 
to be in an asylum, and yet not well enough to bo at work.” Escaped from asylum 
and found work; changed positions frequently. Since then confined in Central 
Islip Insane Asylum, diagnosis being melancholia, and then in several asylums in 
the West until one year ago—escaping again. 

Seven months ago, a trephine opening was made over middle of frontal bone; 
bo improvement followed. Always complained of severe headache over top of 
head continuously—a dull boring pain. No dizziness. No lose of consciousness. 
Occasionally sonic unsteadiness in standing, especially the left leg. Very de¬ 
pressed mentally. 

P.E. Well-nourished man. Trephine opening-- 1*2 in. in dinineter—over middle of 
frontal bone. Top of head rather flattened possibly. Reflexes negative. No Ba- 
binski but left plantar reflex less marked than right. Some impairment of sense 
of position of toes of both feet, especially the left. Fundi: Some fulness of 
retinal veimB; no definite edema; signs of mild secondary optic atrophy. X-ray 
of vault negative; possibly a flattening of top of vault. 
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Operation, May 21,1913: Removal of vertex of akull; depreaaed area removed. Curvi¬ 
linear incision of scalp. A trephine opening made ou each side of sinua and en¬ 
larged by rongeurs. Dura over sinus carefully separated from bone and Anally the 
overlying bone rongeurcd away. No complications as dura and sinus not closely 
adherent to the bone. Doth parietal lames at the coronal suture thickened to 
% in. and depressed Vi in. Definite enlargement of dura about sinus at the an¬ 
terior portion beneath coronal suture. Tu the right of sinus was a small pulsat¬ 
ing cyst the aise of un olive and containing a straw-colored fluid. Owing to its 
thin wull between sinus and cyst, it was punctured but not removed, as its pres¬ 
sure- effects would be relieved by removal of tin- lionc. Usual closure. 

P.O. No complications. Small drains removed on first day. All suture* removed 
on the fifth day. 

Condition at discharge. May 27, 1913, 7 days after operation: No complaints. Sense 
of iiositioii has returned to toes. Retinal vessels ingative. August 1, 1913. No 
complaints. No longer depressed, and is now working. Apparently normal men¬ 
tally. 

December 2, 1913. Reflexes negative. No impairment of sense of position of tom. 

Fundi: Vessels ingative. Mild secondary optic atrophy as la-fore. 

June 5, 1914. No complaints. Working us a watchman fur railroud crossing. 
September 3, 1UI4. No compluiiit*. At work daily. 

XXI. SBVBRB GABES 

Under this heading tuuv Ik- included, mi iho unit hund, those eases of fracture 
of the akull showing few evidences exteriiully and clinically of fracture, and 
yet having a high degree of intriieruniul pressure its revealed hy the ophthal¬ 
moscope, and, on the other hand, those eases showing sevens external evidences 
of frueturc and also high intracranial pressure. It is the high intracranial 
pressure resulting from the injury to the hrain uud not the extent and severity 
of the fracture itself that demands immediate relief im|Hissihle ol achieve¬ 
ment by the expectant palliative method. In aiding to prevent a high intra¬ 
cranial pressure following u fracture of the skull, the expectant palliative treat¬ 
ment ia most useful and should always ho employed tirst.; hut if this inlrueranial 
pressure continues to increase during its use, or if the pressure is already high 
before it ia possible to use the expectant pallialive method, then it is not wise 
to delay operative procedure until the patient has reached the dangerous con¬ 
dition of medullary embarrassment, in which death is most liable, to occur— 
operation or no operation; even if medullary embarrassment should not occur, 
there is the great danger of dutnage to the delicate cortical nerve cells by a high 
intracranial pressure of a duration of 10 days uud more, uud its resulting post- 
traumatic conditions cm common after fracture of the skull associated with a 
high intracranial pressure. 

Fortunately', in some eases, the vault of the skull has been so badly frac¬ 
tured into several movable frsgments, that a decompression is not necessary—a 
sort of natural decompression having been formed; in this manner the intra¬ 
cranial pressure has been so relieved that the patient recovers to the surprise of 
all. An ophthalmoscopic examination in these cases would show the fundus to 
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be negative. This explanation undoubtedly accounts for the recovery of those 
cases reported as having the most severe forms of comminuted fracture of the 
skull and yet a surprisingly uneventful recovery. In other cases, however, the 
external evidence and clinical signs at first indicate only the mild type of frac¬ 
ture of the skull, and yet the condition of the patient gradually becomes worse, 
unconsciousness supervenes, and the patient dies with the signs of medullary 
collapse, usually on the fifth or sixth day after the accident, or, in some cases, as 
late as the fourteenth day. I am confident that if repeated ophthalmoscopic 
examinations of the fundus wore made in these cases, the increasing intracranial 
pressure (apparently “latent” clinically) would be ascertained and its im¬ 
mediate relief by a decompression would save tho patient. Even if the condition 
of the patient is carefully followed by repeated ophthalmoscopic examinations, 
a definite prognosis regarding recovery must be vory guarded and naturally 
should not be given; shock, individual resistance, and possible complications are 
such important factors in each case that any definite prognosis is most haz¬ 
ardous. 

Besides the great danger of medullary compression and, if this danger should 
be avoided, the possibility of posttrauinatic conditions appearing and making 
the after-life of the patient most pitiful, there is still the always present danger 
of pneumonia occurring in patients confined to tlicir beds in a semi-conscious 
condition; especially is this true of patients over fifty, and if alcoholic to 
any degree. The danger of pneumonia following an anesthetic, if properly 
administered, is small in comparison. The usual hospital residence follow¬ 
ing a decompression for fracture of the skull does not exceed .‘5 weeks, and 
the patient is usually sitting out of bed on the seventh day i>ostopcrative. 
Besides, delirium tremens is loss liable to occur in patients not ]>cruiitted to 
remain comatose for a number of days—irrational and poorly nourished. 


Oasis or Severe Fracture or Skull with Subdural and Intracerebral 

Hemorrhage 

A. UNILATERAL DECOMPRESSION 
Oaai 1 

- - ■■ , Robert 16 years. School. 

Diagnosis: Fracture of base and of vault of skull; extradural and subdural hemor¬ 
rhage. Operation: Left subtemporal decompression. 

Admitted Polyclinic Hospital, July 26,1913. Referred by Dr. John A. Wyeth. 

FH. Negative. 

PH. Negative. 

P.I. Patient was knocked down by wagon at 11 a. m. Unconscious. Bled from nose. 
Gradually regained consciousness. No convulsions. Complained of severe head- 
aobe and diuinees. Ambulance. 

PH. T. 100.4 P. 78. R. 20. B.P. 130. Semi-conscious. No paralyses nor anes¬ 
thesias. R eflexes negative. No Babinski. Abdominals present and equal. Fundi: 
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Slight dilatation of retinal vein*; otherwise negative. Under observation. One 
day later, began having attack* of delirium requiring 2 men to hold him. Fundi: 
Fulness of vein*; no edema of disk*. Rrflrxiv: Right greater thau left. Tend* 
ency to a right Bubiuski. Two day* later. eoiitiiini<d delirium. Distinctly tender 
area over left teni|M>ro-oeei|iital unni. Fundi: Vein* filled with a blurring of nasal 
halves of disks. Reflexes: Right greater than left; right Babinaki. Right ab¬ 
dominal reflex absent. Operation now advised. 

Operation, July 28. 191.1. 2 day* after admission: 1-oft subtemporal deeonipre*aion. 
Usual vertical incision over left temporal muscle. Upon eiilargiug bony opening 
with rongeurs, an extradural clot was ex|>u*cd. extending baekwanl to a fracture 
over posterior |a>rtion of left stpininou* lmuc. I turn under great pressure and upon 
incising it, a large subdural riot tthe site of an Knglixli walnut) was exposed in 
the cortex itself and being extrmhd by the cerebral tension. The extradural clot 
extended baekwanl to the fracture of the vnult and upon ilepressiug the under¬ 
lying cortex with the spatula, much free hltsid iscu|kiI, apparently from a tom left 
lateral sinus. Three drains of ruliber tisstie were inserted; usual closure. 

P.O. Xu complications. Several mild delirious *|iells after n|<crutinii. 

Condition at discharge, August 12. 19i:i, 14 days after alteration: No complaints. 
Reflexes: Right slightly iucrrasixl; no llabiuski. Fundi negative, (lctolier IS, 
1911. No complaints. I’hysicul examination negative, lias returmsl to aelaml. 

June 7. 1914. No complaints. Working. Physical examination nrgntive. 

August 22, 1914. No coiiipluiut*. 

Remarks: The rr|>entcd examinations of the fundi in this ease afforded an accurate 
means of observing the gradual increase of the intracranial pressure in spite of tho 
palliative expectant treatment, and in this manner uu o|M-rati<m was advised be- 
fore the putient reached the dangerous period of iimdiillary compression; in my 
opinion, the usual signs of intracranial pressure, such as a slowed pulse, irregular 
respiration, high blood pressure, etc., are hut crude and very unreliable sign* of 
approuching medullary compression and collapse. 


Cask 2 

-, Frederick. 61 years. Striv-l diviner. 

Diagnosis: Fracture of base. Sulxlural hemorrhage. Operation: Loft subtemporal 
decompression. 

Admitted Polyclinic Hospital, March 13, 1013. Referred by Dr. J. A. IMine. 

F.II. Negative. 

P.H. Always well and strong. 

P.L Two hours Hgo, while working on tho street, patient was struck by a taxieab 
whieh had oollided with a trolley oar. Unconscious. Binding from left ear and 
nose; hematoma about loft eye. Ambulance. 

P.E. T. 98. P. 70. R. 20. B.P. 176. Rather emaciated old inan. Could bo roused 
by supra-orbital pressure. Very irritable. No definite paralyses. Kpileptifonn 
(Jacksonian) twitchings of right arm. Pulse irregular. Right pupils greater 
than left. Knee-jerks: Right greater than left. Right Bahinski. Fundi: Veins 
rather full and nasal halves of disks haxy and edematous. Possible left lower facial 
weakness. Internal strabismus— ''congenital.'' Lumbar puncture showed blood- 
tinged cerebrospinal fluid under fair tension. 

Operation, Mareh 13, 1913, 2 hours after admission: Left subtemporal decompression 
Usual incision. Dura was very tense. Upon incising it, very bloody cerebrospinal 
fluid welled up from the base through opening, as if a basal sinus had beta in¬ 
jured. Drain inserted under temporasphenoidal lobe end incision hastily closed. 

40 A 



618 THE TREATMENT OF FRACTURE OF THE SKULL 


F.O. Drain removed second day. Mentally normal. No complications other than a 
chronic bronchitis. 

Condition at discharge, March 28, 1813, 15 days after operation: No complaints. 
Fundi: Veins possibly slightly enlarged; otherwise negative. Bight pupil still 
larger than left. Knee-jerks present and equal. No Babinski. Possibly some 
lower left facial weakness (peripheral). Decompression opening flush with rest 
of scalp; normal pulsation. 

June 4,1014. No complaints. Fundi negative. Some impairment of hearing of left 
ear, bone conduction being greater than air conduction (middle car). Working 
daily. 

September 2,1014. No complaints. Works daily. 

Case 3 

-, Hilary. 18 years. College. 

Diagnosis: Fracture of the skull; subdural hemorrhage; epilepsy. Operation: Left 
subtemporal decompression and exploration. 

Admitted Polyclinic Hospital, March 21, 1014, 0 p. m. Referred by Dr. T. J. Kearns. 

F.H. Negative. No history of epilepsy, insanity or nervous diseases; no alcoholism. 

P.H. Negative. No diseases of childhood. Nine months buby; normal delivery. 
Never had convulsions. Very bright mentally—fifth year Latin. Speaks German 
French and Greek. 

P.I. Five days ago, March 10, 1014, whilo at bat, patient was struck by pitched ball 
over left tomporoparietnl region; unconscious for several minutes and was then 
assisted to his home. No bleeding from ears or nose; no ccchymnscs. Twelve 
hours later, patient had an epileptiform nttuck of 25 minutes’ duration; its charac¬ 
ter was not observed other than it was a general convulsion with frothing at the 
mouth. Weakness of right arm noticed ufter this attack. High teen hours later, 
second convulsion of the Jacksonian type, beginning in right arm with frothing 
at the mouth. Since then, patient has had 5 convulsions, last one )>eing 12 hours 
ago and a most severe one; it began in the right arm, then right side of face, then 
right leg, and finally a general convulsion resulted. 

P.E. March 21,1014, 4 P. M. T. 99. P.80. R. 10. Pupils: Left slightly larger than 
right. No ocular paralysis. Difficulty in talking properly. Definite paresis of 
right arm; grip of right hand weaker than left. Deep reflexes increased on right 
side. Right Babinski. Atidominul reflexes: Right less than left. Fundi: 
Retinal veins dilated; obscuration of disk margins, particularly of the left disk. 
Paraphasia: Unable at times to find the correct word, und used words incor¬ 
rectly; patient was conscious of his mistakes. No agraphia. Memory impaired 
for recent events. 

P.E. 9 p. M., on admission to hospital. T. 90.2. P. 78. R. 18. B.P. 140. Paralysis 
of right arm much increased; right facial paresis; also right leg weaker than left. 
Reflexes: Right greater than left; definite right Babinski and right patellar and 
frakle-donus. Fundi: 8ame condition as noted above. Mentality more impaired. 
No convulsions since preceding examination. 

Operation, March 21, 1914, 10 p. w., 5 days after injury: Left subtemporal decom¬ 
pression and exploration. Usual incision (rather anterior) and bone removed; 
bone unusually thin; no complications. No fracture ascertained. Dura under 
high tension; upon incising it, a little blood-stained cerebrospinal fluid escaped. 
Cortex very edematous and at the anterior upper portion of decompression open¬ 
ing over the posterior portion of left third frontal convolution, extending back¬ 
ward and upward over the motor area of the face and arm, was a bluish sub¬ 
arachnoid hemorrhagic clot % in. in thickness. Surrounding cortex normal No 
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attempt made to remove subarachnoid hemorrhage for fear of doing damage to 

P n «*ll8. Much ivn4)ruftpintil Huul I t hhhI eKwurt* with <irain«. 

-O. I nercntful. No convulsion*. Difficulty of s|tccch lessened rapidly. Paralysis 
of right arm and weakness of right faer and right leg gradually disap|tourcd. 

Condition at discharge. Mnreh Ill, ]tl14. 10 day* after admission and alteration: No 
complaints. Xn iMiivulsion*. No paraphasia. Possibly some alight weakness of 
right ami. Iti-llcxcs: Knee-jerk* and biceps, tricep* and wrist reflexes of right 
arm possibly more active than left. Xn ltiiltiimki. Abdominal reflexes: llight 
(X|ualM left, liiiuli: Possibly u alight dilatation of retinal vein*; otherwise nega- 
tive. 

June 15, 1A14. No complaints, Xo '■emulsion*. No paraphasia. Pliyaical cxamilia- 
tion negative. No weakness of right arm. Fundi negative. 

August 'JS. l!(|4. No complaint*. 1*.K. Negative. 

Remarks: I hi* ea*e illu*trate* the advisability of an early o|ierntinn. Sufficient lime 
naturally ha* not yet e)up*cd to nm-ertuiii whether or not the patient will enjoy 
the Bailie good health a* la-fore the accident. 


B. UII.ATKIi.ll. ItKi’il.MPItKNNIUN 
Cask 1 

-, Richard. 41 yean*. Manager. 

Diagnosis: Fracture of ha*e. Sulalural and intraeerehral hetnorrhngc. Operation: 
Hi lateral deeoiupre**ioii. 

Admitted Polyclinic Hospital. December 2fl, 11113. Referred hy Dr. dohli A. Wyeth. 

F.H. Negutive. 

P.H. Negative. 

P.I. While eros»ing llroadway at fi.Mli Stnvt crossing, patient and wife won 1 atmok 
by nutomohile. Wife killed instantaneously. Patient unconscious. Ambulance. 

P.K. T. 9fi.h. P. 13(1. R. :t». 11.I*, tin. Semi-conscious. Well-nourished white man. 

In shock. Reflexes sluggish hut apparently equal. Double liahinski. No ankle* 
clonus. Alsloininal reflexes absent. Lacerated sculp wound in occipital region. 
Fundi: Xo deflnite signs of pri-ssure at thia time (in shock). 

Treatment: For shock. Rectal coffee; warmth. Kxiss-taiil palliative. Ini day after 
adminnion, shock had disnp|tciirod, then patient hegan to show the signs of intra¬ 
cranial pressure—retinal veins dilnUd and alight blurring of disks (nasal mar¬ 
gins). P. 70. R. IN. Reflexes: Right alightly greater than left. Oimration ad- 
vised but refused. 5th day after adminnion, patient became stuporous, delirious 
and alightly jaundiced; P. 50 and respiration in, irregular at times. Fundi: 
Marked dilatation of vein* and blurring of entire disks. Reflexes: Right greater 
than left; double Rabinski. < 'onsent for operation obtain'd. 

Operation, December 31, 1913. 5 daya after admiasion: (1) llight nnhtrmporal de¬ 
compression. Usual incision and removal of Imuic. Dura very tense and upon in¬ 
cising it, dark senii-clntt'd blood eseajied. Tension of cortex extreme but it did 
not rupture; very small amount of cerebrospinal fluid no-aiad. Usual closure with 
drain. Owing to great pri-ssure with little escape of fluid (an almost “dry” brain),’ 
a left subtemporal decompression thought advisable and this was immediately per¬ 
formed. 

(2) Left nuh temporal decompression. Usual incision and bone removed. Dura very 
tense and upon incising it, similar dark clotted blood escaped under great ten¬ 
sion. Brain rather “dry”; attempt made to tap ventricle but not sucoeuful. Usual 
closure made with drain, cortex bulging out under great tension. 
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P.O. lit day, patient much brighter mentally—in fact, better than at any time since 
accident. Talks more forcibly and intelligently. No paralyses. Fundi: Vessels 
still dilated and nasal margins are blurred. tith day, steady improvement. Fundi 
practically negative. Reflexes increased but equal. No Babinski. Decompres¬ 
sion opening still tense. 

January 29th, 1914. Patient ready to be discharged but laceration of scalp super¬ 
ficially infected; otherwise negative. 

Condition at discharge, January 31, 1914, 30 days after operation: Leaving hospital 
practically well. Talks intelligently, but rather garrulously—more so than before 
accident. Reflexes increased but equal. No Bubinski nor clonus. Abdominal re¬ 
flexes present and oquaL Fundi negative. Locally, decompression openings not 
tense. 

May 29, 1914. No complaints. Physical examination negative. At work daily. 

August 27, 1914. No complaints. Works daily. 

Remarks: It is doubtful if a unilateral decompression would have been sufficient to 
save the life of this patient. 

Cask 2 

— — , Frank. 32 years. Mechanic. 

Diagnosis: Fracture of base, and vault. Subdural and intracerebral hemorrhage. 
Operation: Bilateral decompression. 

Admitted Polyclinic Hospital, March 15, 1913. Referred by Dr. W. S. Ilainbridge. 

F.H. Negative. 

P.II. Negative. 

P.I. Patient was knocked down by an automobile—taken to stntion house; unable to 
talk, therefore designated on the register as “foreigner.” Brought to Polyclinic 
Hospital in ambulance four hours Inter. 

P.E. P. 101. P. 08. R. 18. B.P. 150. Semi-conscious; easily aroused by supra¬ 
orbital pressure. Well nourished. Bowels move involuntarily. Pupils small 
and cquul; normal reaction. Bleeding from nose, llciiintnmn about eyes— 
more about right. Reflexes: Knee-jerks, right greater than left; Babinski on 
right; right abdnniinnl reflex not obtained. Fundi: Slight fulness of veins and 
definite haziness about nasal margins. Expectant palliative treatment. 24 hours 
after admission: Condition practically the same. Would not speak or utter a 
cry. Comatose. T. 100.4. P.02. R. 10. B.P. 100. Fundi: Vessels dilated; en¬ 
tire nasal halves of disks clouded and obscured. Operation advised, 28 hours after 
admission. 

Operation, March 10,1913: (1) Left subdural decompression. Incision exposed frac¬ 
ture in squamous portion of temporal bone—fragments movable and removed. 
Dura very tense and bluish. Dark clots the size of olives welled up through dural 
opening and also out of rent in the posterior third frontal convolution (motor 
speech area). Brain so tense that all the clot (subdural) could not be removed. 
Drain inserted, but very little cerebrospinal fluid escaped at this time, so that the 
intracranial pressure was not relieved as much as usual. Usual closure. 

As patient showed very little improvement after first operation, a decompression was 
made the following day on right side. 

(2) Right subtemporal decompression: Usual incision and removal of bone. Dura 
and cortex very tense. No subdural hemorrhage on right side. Moderate amount 
of bloody cerebrospinal fluid escaped. Usual closure with drain. Then the first 
inoiaion was reopened and practically the entire subdural clot was removed, owing 
to the intracranial pressure being relieved by the right decompression. Clots the 
size of a 10-cent piece still welled up from the motor-speech ara. Drain reinserted. 
Usual closure. 
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P.O. 2nd day, drain* removed. Rather mlhw. Sit* tip in Iml. Unable to talk, hut 
will shake hands, etc. Hearing impaired. Reflexes: Knee-jerks exaggerated 
with tendency to a double Knhin*ki. Fundi: Vessel* dilated with blurring of 
optic disk*. 

7//i day pos/ufji-mfii-r; patient luis nut f>|n>keii. ruder*!and* gesture*, but apparently 
does not heur. (joe* to toilet himself. 

liitlt day puitfuptratire; patient ha* lieeii reading niagaxine in lasl to-day. Tempera¬ 
ture normal. Spoke several uunls to-day. 

Condition at discharge, April 12. 1913, 25 days after operation. Talking fairly well. 
Hearing impaired. Ueflexes increased but e«|iinl. No llabiuski. Fundi: Still 
alight dilutatioii of retinal veins; uu edema. lax-ally, deeoiupreasiuii area* not 
tense. 

April d'Stli. 101.1, 4 1 at day afti*r i>|a-ration. Went to work. No niinplaiut*. Steady 
employment as ebautfeiir. At linn's, parapliusie. Reflexes increased but etpial. 
No Hahinski. Fundi negative. Mentally, apparently normal. 

June 2, lUl-t. No complaints. Working daily as chauffeur. Physical examination 
negative. Sjx-ivli practically unimpaired, except for phrases such as "Truly rural,” 
“Around the rugged nick, the ragged rascal ran," etc., when patient slur* the 
words ut linn's. 

SeptemU-r 2. lit It. No complaint. S|>ccch practically normal. Works daily. 

Remarks: This case illustrates the necessity of performing a bilateral dccoiuprcHHinn, 
if the first <i|M<ruthm docs not relieve the intracranial pressure sufficiently; ordi¬ 
narily, this is easily recognised at the first o|sTutinii. es|s<eiully if the brain i* 
unusually “dry”; then, the second o|N'ratioii should Is* immediately performed, 
unless the condition of the patient will not permit it. Naturally, it is osm'iitinl 
in these easi-s to insert the drain well under the tein|tnral loin* in the middle fossil 
in order to obtain excellent drainage, so iin]Kirtulit in these extreme eases. 

It is interesting to note the almost complete recovery from the motor aphasia and 
paraphasia, especially when the lesion of the motor sja-oeh iirou has lx-en defi¬ 
nitely olisorvcd at operation, hi these cases (and I have seen several of them), 
the impairment of the cortical cells must be one of local compression from the 
clot and edema rather than one of actual destruction of the cell*—otherwise there 
would be no return of function. 


Case 3 

-, Walter. 32 year*. Reporter. 

Diagnosis: Fracture of base of skull. Extradural and subdural hemorrhage. Opera¬ 
tion: Bilateral decompression. 

Admitted Polyclinic Hospital, Hay 8, 1914. Referred by Dr, John A. Rodino, 

F.H. Negative. 

P.H. Negative. 

P.I. Three days ago, patient was struck by an automobile. Unconscious. Ambu¬ 
lance. 

P.E. Upon admission to the hospital, patient was in a condition of extreme shock; 
cold, clammy skin; respirations 4 and 5 per minute—very shallow and hardly 
perceptible; pulse 124, weak and irregular at times. B.P. 105. No bleeding from 
ears or nose. Patient was immediately put into a warm bed, the head not being 
lowered; hot coffee by rectum and the routine treatment for shock begun. After 
brisk stimulation, patient recovered consciousness within 6 hours; he then vom¬ 
ited and has continued to do so during the past 3 days; has complained of per¬ 
sistent pain in the back of head and neck; has talked incoherently and his wmwtcl 
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Activity is very sluggish and confused. The pulse gradually descended to 64, 
and when I examined him on the third day after admission, the pulse was 56. 

P.E. May 9, 1914, 8 p. it. T. 100. P. 56. R. 18. B.P. 14.5. Conscious but con¬ 
fused mentally. No paralysis. Reflexes: Right greater than left; right Babinski. 
No clonus. Abdominal reflexes: Right depressed, but still elicited. Fundi: 
Double “choked disks”; retinal veins diluted, tortuous and buried in the edema¬ 
tous retina, especially ulmut the disks, which were completely obscured. Imme¬ 
diate relief of pressure advised for fear of u medullary collapse. 

Operation, May 9th, 9.80 p. M.: (1) Left subtemporal decompression. Usual incision 
and removal of bone, which was very hard. No fracture observed. Dura exceed¬ 
ingly tense, and, upon incising it, almost pure dark blood spurted to height of 1 
foot; much free subdural blood and cerebrospinal fluid escaped. Cortex over lower 
tcmitomsphcnoidul lobe lacerated und iX)rtions of it ‘‘oozed out.” Cortex over 
upper temporal lobes in lacerated condition. As the brain itself was comparatively 
dty, and owing to the high intracranial pressure, a right subtemporal decompres¬ 
sion was performed in order to relievo the pressure still more. 

(2) Right subtemporal decompression. Usual incision und bone removed; transverse 
fracture squamous bone observed. Large extradural clot, Va in. in thickness; it 
extended beyond the borders of the decompression opening. Dura also tense, and 
again almost pure dark blood spurted 4 in. upon opening the dura and much cere¬ 
brospinal fluid, deeply blood-tinged, escaped; no laceration of cortex. Usual 
closure with 2 drains of rubber tissue. 

P.O. Uneventful recovery. During tlio first 6 days, patient was a little confused and 
rebellious. He did not remember anything previous to the operation, although he 
talked rather intelligently about himself during those 8 days. 

2nd day P. 0. T. 100.4. P. 76. R. 18. B.P. 140. Drains removed—clear cerebro¬ 
spinal fluid escaping. 

6th day P.O. All sutures removed. Decompression areas tense. 

Condition nt discharge, May 10, 1014, 10 days postoperative: T. 08.8. P. 80. R. 20. 
B.P. 128. Patient complains of slight frontal headache nt times; otherwise, he 
feels well. Sonic mental retardation, although no confusion. Ix>ss of memory for 
the events of the day preceding the accident and also for the 8 days before the 
operation. Both decompression ureas arc rather tense; normal pulsation. Re¬ 
flexes: Right possibly more active than left; no Babinski. Abdominal reflexes 
present and equal. Fundi: Some edematous blurring of nasal halves of disks— 
otherwise uegntive. 

July 7, 1914. No complaints other than a “fulness in the head" at times; rather 
irritable. No nausea. Patient enn now remember some of the events of the day 
preceding the accident. P.E.: T. 98.8. P. 80. R. 20. B.P. 134. Decompres¬ 
sion areuB somewhat relaxed and “sunken in”; normal pulsation. Reflexes active 
and equal; no Babinski; no clonus. Fundi: Some haziness along the nasal mar¬ 
gins of the optic disks; retinal vessels normal. 

September 2, 1914. No complaints. Works daily. 

Remarks: This was a most instructive case of the value of waiting until the severe 
shock subsided; if the operation had been performed within a short time after 
admission, it is very probable that the patient would have died. Again, it is 
doubtful if a unilateral decompression would have sufficed. The left hemisphere 
must have been more severely damaged than the right, as his reflexes were all more 
marked on the right than on the left. The immediate rise of the pulse rate fol¬ 
lowing operation is most impressive. Whether this patient will suffer from post- 
traumatic symptoms is to be observed; in view of the laceration of the cortex, it 
would not be at all surprising, and yrf, with the early relief of the intracranial 
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pressure, he may escape. The absence of bleeding and leakage of cerebrospinal 
fluid from the earn aiul nose is rather remarknhle; as tnay happen very frequently, 
the fracture did not enter these weaker ureas of the base of the skull. 

Case 4 

-, Andrew. 25 years. Clerk. 

Diagnosis: Fracture of vault mid base. Subdural and intracerebral hemorrhage 
Operation: Bilateral decompression. 

Admitted Muhlcnburg Hospital, IMuinlidd, X. •!., Novcmlicr 30, 1913. Referred by 
Dr. B. Van 1). Hedges. 

F.H. Negative. 

P.H. Always well nnd strong. 

P.l Three days ago, patient collide,) with a stone wall while rilling a motorcycle. 
Brought to hospital unconscious and in shock, lias not regained conaeioiiancaa, 
hilt within the Inst 0 hours, very restless and apparently less unconscious. Some 
bleeding from left ear. Has not attempted to s|»cuk. 

P.E. December 3. l«i:i. 3 days after admission: T. 100.0. 1*. TH. R. 20. B.P. 145. 
Well-built man of 2.”> years ut age. Itotb eyes eeehyiliotie, associated with subeon- 

jutietival hemorrhages. ... dots in left nuditory •'anal. Marked tenderness 

and eilema over left squamous region. Pupils equal ami react to light. Ap¬ 
parently no paralyses. Ketlexes all iliereiiseil, csis-cially on right side. Double 
Jlabitiski, right greater than left. Abdominals present ami equal. Fundi: Ex¬ 
treme dilatation of veins and blurring of entire nasal halves of disks. Inconti¬ 
nence of urine ami fcec*. Diagnosis: Fracture of base and vault, marked intra¬ 
cranial pressure with hemorrhage over left cerdirnl hemisphere; extradural ui 
sulslural ? 

(1) OiH-ratioii, Deer-mber 3, 1913, 3 days after admission, 0.30 1\ M.: Left suhtcm- 
porai decompression. I’sual incision. NmU-uIiiucoiis tissues and tem|x>rul niuselc 
very tslemalotts ami is-ehyuiolii-. Large horir.oiital crack in squamous (sirtion of 
tcniisiral Isme extending forward ami backward beyond tla- margin of the dceoin- 
pressioti iqM-iting. .Small extradural dot. Dura very tcii.se and n|sui incising it, 
bloody een-bros|iiunl fluid spurted to a height of h to 10 in. for a minute at leant. 
The underlying isirtex whs very much congested ami sulTusisl. Thi* pin-araelinoid 
“sweating.'' however, ivusisl afti-r several minutes, ami the brain tended to bulge. 
Drain placed under tcmpnrnspheuoidnl lobe, allowing much cerebrospinal fluid to 
escape. Usual closure with drain. At end of operation, P. HH, R. 30, general condi¬ 
tion good. 

P.O. Ut day. I’. 130. K. 30. t'omlition jx*>r. Twitching of arms and legs, (iraduul 
iinprovetnont, hut decomprcs-ioii cqicning remnim-d tense; mentally vi-ry much im¬ 
paired. 

1 buw the patient for the second time on December 10, 1913, 13 days after firat opera¬ 
tion. Patient still semi-i-oiiseious; delirioua. Reflexes exaggerated, left greater 
than right. Left Bahiuski. Fundi : Vessels diluted and nasal halves of disks 
still obscured. Locally, decompression area tense. To afford a greater relief of 
pressure, a right suhteinjKiral decompression was advised. 

(2) Operation, December 10, 1913. 13 days after first operation: Right subtemporal 
decompression. Usual incision and hone removed—several linear fractures over 
squamous portion extending flown into oar and base. Dura under tension. Blood- 
tinged cerebrospinal fluid under high pressure. Cortex showed numerous small 
hemorrhages in it. T’mini closure with drain. 

P.O. Marked improvement began immediately; mental impairment lessened daily. 
Reflexes became less exaggerated and Babinski disappeared. 
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Condition at discharge, February 2, 1914, 62 days after admission. Occasional head¬ 
aches—when stooping over. Otherwise, no complaints. Mentally, difficult to con¬ 
centrate thoughts. Perseveration at times. Easily fatigued. Reflexes active but 
equal. No Babinski. Fundi: Vessels negative, but new tissue formation at 
nasal margins of disks; physiological cup shallow. 

April 6, 1914. Oradual improvement. No complaints, except rather easily fatigued. 
Reflexes rather active; equal. Fundi: Vessels are negative; mild secondary optic 
atrophy. 

June 7,1914. No complaints, though easily fatigued. Talks rather slowly. Mentality 
rather retarded. At work daily (in office, but work is not arduous). Reflexes still 

. active. Fundi same us at preceding examination. 

August 26, 1914. No complaints, though patient tires quickly. “My mind works 
slowly.” 

Remarks: In this case, if the second operation had been performed earlier, I think the 
result would have been better; intracranial pressure prolonged over a period of 10 
to 14 days must impair the cortical nerve cells, as illustrated in this cose of de¬ 
layed operation. 


Gabes ok Recent Fracture of tiik Skull Siiowixo Intracranial Pbjcs- 
burk; no Ofebation; Symptoms and Signs Persisting 

Cask 1 

-—, Thomas. 88 years. Laborer. 

Diagnosis: Fracture of base of skull. No operation. 

Admitted Polyclinic Hospital, November 19,1918, 8 A. m. 

FJL Negative. 

P.H. Negative. 

P.I. Patient fell 2 flights down elevntor shaft. Unconscious. Ambulance. 

P.E. T. 100. P. 128. R. 38. B.P. 120. Well built. Comatose. No laceration of 
scalp. Contusions over right side of head. Subconjunctival hemorrhage and 
ecchymoBcs of right eye. Pupils do not react—moderately contracted (morphinl). 
Bilateral external strabismus. Bleeding from nose. No paralysis of face, arms 
or legs. No anesthesia nor hypesthesia. Knee-jerks not obtained. Double Ba¬ 
binski and Oppcnheini. Abdominnl reflexes present. Respiration lnborcd and 
difficult Fracture of fifth and sixth left ribs. Fundi: Retinal veins dilated; 
blurring of nasal margins of optic disks, Jg hours later: T. 101.8. P. 164. 
R. 40. Patient semi-conscious. Right pupil much larger than left, reacts slug¬ 
gishly. Ecchymoses of right eye remain same but darker. No paralysis. Knee- 
jerks not obtained; Babinski on left leg. Fundi the same as at the preceding ex¬ 
amination. 

Treatment: Expectant palliative; hot rectal coffee. 

1st day: Gradual improvement. T. 100. P. 130. R. 28. B.P. 135. 

2nd day: Patient complains of considerable pain throughout body, especially left side 
of chest. Has been coughing, raises blood-stained mucus. Emphysema felt over 
left fourth to eighth ribs anteriorly. Resonance of both lungs good—few riles at 
left base. Right eye closed by edema and ccchyinosed; right pupil larger than left. 
Pulse 115 and better quality. Knee-jerks absent Babinski persists on left leg. 
Fundi: Veins dilated; slight blurring of nasal margin of disks. T. 100.2. P.130. 
R. 30. 

November 29th. Patient has complained of more or less constant headache. Tender¬ 
ness over left side of head. Pain in left chest and right hip. No incoordination. 
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slightly larger than left. Kcchymnac* in both eye* now ami 
marked. Eechynioses detected over left mastoid. Knee-jerks obtained after much 
difficulty; left Rabinski atill persist*. Fundi: Definite harino** and blurring, es¬ 
pecially oyer nasal halve* of disks. A decompression o|M*ralioit advised at this 
time, but it was refused. 

Condition at discharge, December 24. 1913. 34 days after admission; T. 07. P. 68. 
R. 18. Improved. Headache still present but not so seven*. Pupils ixpial. No 
pain on breathing. Knee-jerks active but ispuil; liabinski left log, not. *o definite. 
No paralysis, huudi: Mild signs of inercasid inirneranial pressure with new 
tissue formation in the physiological cup and alsmt the nasal margins of disks. 

February 2. 1914. Complains of severe headache with a blurring of vision. Reflexes 
increased but cipiu]: no liabinski. Fundi: Mild signs of secondary optic ntmpliy. 

June 2, 1914. Headache still jicrsisi*; unable to work. Physical examination saino as 
at preceding examination. T. 99. P. its. R. is. H.p. 1 ,YS. 

Remarks: 1 think it would have Imvii wiser in this ease- to have jwrformtd a decom¬ 
pression (and it was advised) when the patient hail rceovcnai front the shock 
of the injury and was showing definite signs of intracranial pressure. Aa tho 
patient now desires an o|s-ratioii or “anything to relieve ln'iidueheH.'' if the condi¬ 
tion persists. I shall ]>crform the o|M*ratiou even at this late date, in the hope of 
improving hint and relieving the hcHduclie*. 


Cask 2 


-, Daniel. 2* years. Conductor. 

Diagnosis: Fracture of base of skull. No operation. 

Admitted Polyclinic Hospital, December 111, 1913. 

F.H. Negative. 

P.H. Negative. 

P.I. Patient was struck on left side of licnd by nn nutomohilc. while alighting from a 
trolley ear. Fneonscious. Ambulance. 

P.E. T. 98.2. P. 94. R, 17. H.P. 12A. Well built. Unconscious. Pupils Right 
lnrgir than left; react normally. No bleeding from cars. Laccrutid scalp. Ab¬ 
dominal retlexes present and cipuil. Knee-jerks active ami cipuil; right ItHbinski. 
Headaches and vomiting. Fundi sliowi*d dilated veins and blurring of nasal 
halve* of disks. Operation advised and rcfusi-d. 4 iaiura Inter. 'I'. 98, P, gH, 
R. 18. Ex|icetant palliative treatment. 

Condition at discharge, Deecmls-r 24, 1914: Patient refused to remain in hospital. 
T. 98. P. 60. R. 18. U.P. 14. r i. Pupils maet normally. No paralysis. Reflexes: 
Right possibly greater than left; tendency to a liabinski in right leg- Still has 
some headache and nausea. Fundi SHtne ns at p reading examination. 

January 3, 1914. Feels fairly well; has resumed work. Has slight headnehe. 

January 14, 1914. Patient complains of rather severe headaches and nausea at times. 
Dizxy. Unable to work. Says he would like an operation now. 

March 3. 1914. Severe headm-hrs; unable, to work. Reflexes all increased; no Bs- 
binski. Fundi: Veins dilated; new tissue formation about the margins and in the 
physiological cup. 

June 5,1914. Unable to work on account of headaches. Physical examination: Con¬ 
dition same as at preceding examinations. 

August 17, 1914. Headache persista but not so severe. 
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Cases of Old Fbactube of Base of Skull; No Operation; Symptomb and 

Sions Persisting 

Case 1 

-, Andrew. 37 Years. Carpenter. 

Examined at the Polyclinic Hospital, March 28, 1914. Referred by Dr. John A. 
Wyeth. 

YJL Negative. 

P.H. Negative. 

P.I. On Heptember 30, 1913 (0 months ago), scaffold upon which patient was work¬ 
ing broke and patient fell 45 ft. upon back and head; in hospital for 1 month. Un¬ 
conscious 2Vi days. Since then, pain in temples and back. Beginning blindness 
in left eye. Slight dizziness upon bending over. Easily excited. Memory im¬ 
paired, especially for events of past 2 years. 

P.E. Rather poorly nourished Scotchman. Pupils: Left greater than right; left 
pupil rather sluggish to light. No paralyses or unesthesias. Reflexes all very 
much increased; patellar and exhaustible ankle-clonus. No Bnhiuski but slight 
plantar flexion. Abdominals: Right greater than left. Vision: Right 9/10; 
left 1/100 (almost blind in this eye). Fundi: Retinal veins dilated; definite sec¬ 
ondary optic atropliy—more in left eye where there is pigment or old hemorrhage 
over the macula lutea (old hemorrhage of the central retinal artery). Speech fair; 
no definite slurring. Hearing fair; right Itettcr than left; Weber’s test—referred 
always to left. Rinne’s—AC greater than BO in right car. Definite and marked 
tremor of both hands, especially of the intentional type. Slight swaying—tend¬ 
ency to Romberg. Memory impaired for pust events, two years or more. Very 
irritable. 

Remarks: It is doubtful if an operation at this late date would improve the patient’s 
condition other than to lessen and even relieve the headaches and irritability. 
Naturally the impairment of vision will be permanent 


Care 2 

-, Frank. 10 years. 

Diagnosis: Traumatic dementia following severe frneture of base of the skull. 

March 22,1914. Seen in consultation. Referred by Dr. E. W. Lawrence. 

FJL Negative. No insanity or nervous taint in the family of either parent Two 
other children well and strong. 

P.H. Always well and strong. Nine mouths bnby; normal dclivory. No serious chil¬ 
dren’s diseases. Bright boy in school. 

P.I. On December 0, 1912, patient was struck by a street ear; unconscious for 8 
hours. Bleeding from both ears; vomiting of much blood. Qeneral convulsions 
for 7 days; not Jacksonian in type. Since then, very quiet, sullen, refuses to 
speak, holds head down. Dirty habits. Resists all attempts to move him. Patient 
must be fed forcibly, as he will rcuinin 24 hours without eating. 

PJ2. Very sullen. Holds head down. Reflexes obtained with difficulty; tendency to 
a Babinski on left. Fundi: Definite signs of old pressure observed in the new 
tissue formation about the nasal margins of the optic disks and the shallow physi¬ 
ological enps; veins still dilated: nnsal margin of disks blurred; right disk rather 
pale. Borne internal strabismus. Mentally: Unable to make a thorough ex¬ 
amination as patient resisted all attempts. 

Remarks: If it were not for the definite signB of old intracranial pressure as revealed 
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by the ophthalmoscope, this ease might he one of traumatic hysteria or a case of 
incipient dementia pnvcnx; considering the iiistory and the physical signs, it is 
most likely a ease of multiple punctate hemorrhages in the cortex, producing this 
clinicul entity of traumatic dementia. Whether this condition could have lteen 
lessened and possibly avoided by uu immediate relief of the intracranial pressure 
following the accident is questionable; at any rate, uu early operation is always 
advisable in these eases of pronounced intracranial pri-ssare. 


Case 3 

• , Harriot. 4S years. Housewife. 

Diagnosis: Fracture of lm>e of skull. No u|M-rutioii. Symptoms and signs persisting. 

Admitted White Plains Hospital, June It. 1913. Itefernsi by I>r. (1. S. Annulet), White 
Plains. 

F.II. Negative. 

P.H. Negative. 

P.I. On June !). 19J.1, patient was injured in nn automobile necidcnt. Unconscious. 
Taken to hospital. No bleeding from ears, eyes or nose. Kuiv-jerks wen* much 
exaggerated; double llnbitiski present. T. ton P. tut. H. 24. 

Patient was seen by me on June 11. Ill 13. 2 days after accident. T. 99.H. 1*. 94. R, 
22. H.P. 14. r >. Well-nourished while woman. 1'neonseious, but could be roused 
by suprn-orbital pressure; unable to reply to ipiestions. No apparent paralyse*. 
Pupils cqmil and react normally. Ilight sulicniijuuctivul hemorrhage; right orbitnl 
ceeliytnoses. Reflexes increased; left jsissibly greater than right; left linhinski. 
Abdominal rellexes not obtained, the alHlominal wall lsung fat. Fundi: Definite 
dilatation of retinal veins, with blurring of the nasal halves of the optic disks, 
especially the right disk. 

As it seemed that the condition of the pntieut wiih improving, especially the uncon¬ 
sciousness, which was ls-coiniug lighter more of a comatose eoililitioii - I did not 
urge an immediate decompression, although I advised it, not for fear the patient 
would die, hilt rather to avoid tin- iKisttniuinatic conditions. It was di-cided to 
await developments. 

The patient gradually became eonseiotis !» days after the accident. fJiine 14th); 
I examined her again at this lime: T. 99. P. M. II. 22. H.P. 140. Knee-jerk* 
exaggerated; left possibly greater thnii right: h-ft Hahinski - easily exhausted. 
Fundi Hame ns at preee<liug examination. Marked paraphasia, sensory as well as 
motor, which lasted 2 week*. Amnesia press-tit for 20 days—then gradually im- 
provisl. 

July 10, 1913, 31 days after accident. Kindly fatigiud; distressed by any noise. Fre¬ 
quent dull headaches. Poor memory for prn]H-r names still persists. Reflexes in- 
creosed, hut equal; no Rabiuski. 

January 1. 1914. When tired, patient complains of discomfort, in head—a sense of 
pressure; occasional spells of dizziness. Rarely |H>r*cvemtion in the use of words. 
Memory for names still impaired. Restlessness with insomnia at times. No 
marked changes in temperament—possibly more irritable. Knee-jerks increased, 
but equal. No Hahinski. Slight tremor of lsith hands. Tendency to a Romberg. 
Slight ataxia of both hands, especially the left. Fundi: Mild signs of old intra¬ 
cranial pressure—slight haziness aUmt the nasal margins of the optic disks; shal¬ 
low physiological cup from new tissue formation with rather pale disks; vessel 
walls thickened but no abnormal dilatation of the vessels themselves. 

June 1, 1914. Still complains of hcavinc** and fulness in the head, especially upon 
exertion or when fatigued. Memory* for Tccent events not so good as before the 
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injury. No definite change in personality. Reflexes very active; no clonus or 
Bshinslri. No impairment of vision other than a subjective blurring and hazmeas; 
fundi same as at preceding examination. Slight paraphasia at times—frequently 
unable to use well-known words. 

Remarks: It will be most interesting to observe this patient for a number of years in 
order to ascertain the permanent impairment; she may entirely recover, and yet 
it would be surprising if she did so. Fosttraumatic conditions of this type are 
most persistent. I now feel that I should have advised a decompression at my 
first examination more vigorously than I did; in my opinion, it would have been 
the safer procedure. 

Cases of Old Fraotube of Base ; Epilepsy ; Decompression 

Case 1 

■■ ■ - ■ , Henry. 20 years. Sailor. 

Diagnosis: Old fracture of skull; epilepsy. Right subtemporal decompression. 

Admitted Polyclinic Hospital, October 20,1913. Referred by Dr. Joseph E. Engelson. 

F.H. Negative. 

PR. Negative. 

P.I. One year ago, patient fell from main-mast, a distance of 20 feet, upon top of 
head. Unconscious; bleeding from both ears. Taken to Marine Hospital, remain¬ 
ing 10 days—unconscious most of the time. Discharged on the 12th day after 
accident. Fainted upon reaching home—having severe headaches and persistent 
vomiting. Since then, patient has "fainted” 2 or 4 times each day, associated with 
a general convulsive seizure. Severe headaches. Dizzy at times. Hazy vision, 
becoming worse. Hearing negative. 

P.E. , Well-built negro. Head, negative. Reflexes increased but equal. Tendency 
to Babinski on left. Fundi: Retinal veins dilated with slight blurring of nasal 
margins of disks; physiological cup filled with new tissue; mild secondary optio 
atrophy. 

Operation, October 21, 1913: Right subtemporal decompression. Usual incision and 
removal of bone (which was typically “ivory” and thick). No complications. 

r Dura very tense, indurated and fairly vascular. Much cerebrospinal fluid escaped; 
pia-arachnoid “sweating.” Numerous adhesions between pia-arachnoid and dura; 
these were severed. Cortex swollen and edematous. Usual closure. Drains. 

P.O. Negative. No headaches. No attacks. 

Condition at discharge, October 27,1913, 7 days postoperative: No complaints. Fundi: 
Vessels not dilated; mild secondary optic atrophy. 

May 16, 1914. No complaints. No headache or fainting spell; no seizures. Fundi: 
Veins not dilated; mild secondary optic atrophy. At work. ' 

August 27,1914. No oomplaints. No convulsions nor headaches. At work daily. 

Cask 9 

— ■ ■ , ads. 15 years. Student 

Diagnosis: Old fracture of skull Epilepsy. Operation: Left subtemporal decom¬ 
pression and exploration. 

Admitted Polyclinic Hospital, February 81,1914. Referred by Dr. A F. Stoloif. 

FJL Negative. No history of alcoholism, insanity or epilepsy. 

PJEL Negative. Always well and strong. 

PJ. Six years ago, patient was struck over head by bottle, lacerating scalp. No loss 
of ooneciouaneas, merely dizzy; slightly na u s e at e d. Walked home. Went to school 
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next dif. Two month* later, patient had a general convulsion. Three montha 
later, patient had another general convulsion and since then, patient has had as 
many as 3 or 4 “spells’' during each night; when frightened or scared, he would 
have them of Jacksonian elmracter. During post £ years, cotivulaiona have been 
much more frequent, all beginning in the right hand and right aide of face and 
then the entire body; they hist :l or 4 minutes, lias been cross, irritable and very 
nervous. Vomiting often; bowels regular. Persistent frontal headaches all the 
time and this is his chief complaint. Memory good. At times, paraphasic, espe¬ 
cially following attacks. Xo improvement with medication of all kinds. 

P.E. Scar over left forehead; no depression aso-rtniued. Definite paresis of right 
arm. Fundi: Vessels dilated; definite blurring of nnaal margin* of disks. Waa- 
sennann, luetiu, ami cerebrospinal fluid cell count negative. Reflexes: Knee- 
jerks, right greater than left; tendency to a right nahinski. Right alalnminal re¬ 
flexes depressed. 

Operation, February !>. 1014: I .eft subtcmimral ch-eotnprcssion and exploration. Usual 
incision, though slightly anterior. Removal of lame, which was unusually thick| 
no complication*. Darn thickened and tense. Kdeinatou* cortex tending to pro¬ 
trude; in sulci were definite signs of old hemorrhage—bluish area* of organised 
blood clot with numerous adhesions to overlying dura. Vessels rather whitish. 
Arachnoid indurated in sulci. ITsuhI closure with drain*. 

P.O. Uneventful wo very. 

Condition at discharge, February 14. 1914, 8 day* postoperative: No complaints other 
than an occasional fulness in the head. No “spells." Reflexes: Right tend to 
equal left. Fundi: Retinal vessels not dilated; otherwise, the same as at pw* 
coding examination. 

June fl, 1914. No complaints. Works daily (stage). No spell* since operation. Physi¬ 
cal examination negative, except for scar tissue formation in the fundi, as dis¬ 
closed at preceding examinations. 

Remarks: It is umisunl for epileptiform attacks to cease, especially when they have 
occurred over n period longer than one year; the “epileptic liahit" is usually ac¬ 
quired, and the attacks will continue even after the original exciting cause, 
whether it he a fragment of bone, a blood clot or foreign Issly in the cortex, haa 
been removed. However, the curlier the operation, the better ia ihn chance for a 
complete recovery. Naturally, sufficient time has not yet elapsed in this case to 
warrant a permanent cure. 


Cant 8 

-, John. 38 years. Laborer. 

Diagnosis: Old fracture of the skull. Epilepsy. Motor aphasia. Operation: loft 
subtemporal exploration and decompression. 

Admitted Polyclinic Hospital, May 16, 1914. Referred by Dr. E. 8. Bishop. 

FJL Negative. ..... 

P.H. Seven months ago, while loading a boat, patient waa struck on the head by a 
bucket of coal; a “watery fluid” trickled from left ear. Walked home; unable to 
speak for 3 days. Since then, patient haa had continuous headaches, so that he 
has been unable to work more than one or two days, and then ‘lays off” for the rest 
of the week. Pain in left frontal region; no nausea or vomiting. Bowels regular 
daily. Not alcoholic. Two moniht ago, patient had the first convulsion; ap¬ 
parently general in character with twitching* lasting for 6 hours; involuntary 
micturition. Ten dag• later, the second convulsion occurred but was limited to 
the right side of the body, beginning in right side of face, then right am and than 
leg j gttadt 'h*** 23 minutes. There has bean a distinct ch a nge of d is pos l * 
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tion—much more irritable and very forgetful of recent events. Complained bit¬ 
terly of headaches, which have continued up to the present time. 

P.L Three weeks ago, after a severe headache, convulsions began in the right side of 
facflland then extended to right arm and leg; patient has had 7 and 8 attacks each 
day. Unable to speak a word—a pure motor aphasia; no agraphia. 

P.E. May 17, 1914. T. 1(M). I*. 80. li. 22. JU’. 145. Apathetic. Unable to speak; 
merely nods head. Right arm much weaker than left; right side of face lags. 
Reflexes: Right greater than left. No Rabinski. Abdominal reflexes: Right 
diminished. Fundi: Rlurring of optic disks, especially the nasal halves; retinal 
veins dilated. Wasscrniunn test of blood and cerebrospinal fluid negative. 

Operation, Muy 22, 1914: Left subtcm{>orul decompression. Usual incision and bone 
removed; no fracture ascertained. Rather high degree of dural tension; dura 
incised, allowing u large amount of cerebrospinal fluid to escape. Typical pia- 
arachtioid “sweating.” Whitish induration of cortical veins with numorous ad¬ 
hesions bctwtwi piu-aruclinoid and dura; these were severed. Usual closure. 

P.O. Uneventful. Triple bromides gr. 15 t. i. d. for 4 days. No convulsions. Speech 
slightly improved; can now sny aevcrul simple words. 

Condition at discharge, June. 4, 1914, 12 duys postoperative: No complaints other 
than a “heaviness” in his head. No convulsions. Wound healed. Still some weak¬ 
ness of right arm, but right side of fuec does not lag. Reflexes: Right still more 
activo than left. Abdominal reflexes, however, respond equally well. Fundi: 
Retinal veins not dilated; still some blurring of the nasal halves of optic disks. 
Difficulty in using simple words properly; misplaces them and uses the words in¬ 
correctly; ho is conscious of his mistakes. No agraphia. Whereas, before the 
operation, the patient had u motor aphasia, now lie is paruphnsic, and his improve¬ 
ment continues daily. 

July 6, 1914. Improvement continues. No convulsions. Still paraphasic, but much 
improved. Reflexes active but equal. Fundi: Retimil veins negative; the 
blurring of tho nasal margins of the disks still persists. 


Fbaotube of Babe with Hum T.vntACKAXiAr. Pressure Not Duf. to Laboe 
Hemorru aok ; Decompression 

Case 1 

■ ■ ■ ■ , Vincent. 28 yean. Mechanic. 

Diagnosis: Fracture of base of skull. Operation: Right subtemporal decompression. 
Admitted Polyclinic Hospital. June 2,1913. Referred by Dr. J. A. Bodine. 

F.H. Negative. 

P.H. Negative. 

P.I. Patient fell down 2 flights through an open ceiling. No known loss of conscious¬ 
ness. Was ahlo to walk into ambulnnee. Except for severe headache and a feeling 
of giddiness, patient soys he “feels all right.” 

P.E. T. 99.2. P. 64. R. 16. B.P. 145. Well nourished. Bleeding from right ear; 
none from nose. Vomiting, though no nnusea. Not alcoholic. Semi-conscious. 
Fundi: Marked fulness of veins and definite edema of nasal halves of disks. 
Reflexes very much increased. No definite Babinski. Abdominals still present 
and.equal. No paralysis noT anesthesia. Right auditory nerve deafness. Lumbar 
puncture: Cerebrospinal fluid clear, but under high pressure. Patient gradually 
became comatose and then unconscious 4 hours after admission. T. 100. P. 60. 
R. 16. B.P. 160. 

Operation, June 2, 1913, 6 hours after admission: Right subtemporal decompression. 
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Usual incision and removal of bone. No complications. Marked escape of clear 
cerebrospinal fluid upon incising duru. which was very tense and non-pulsating, 
and the pin-arnchnoid was nicked in 2 places allowing the suharachnoid t'erebro- 
spinal fluid to escape in 2 small fountains of :i in. in height; those continued spurt¬ 
ing for 3 minutes. Brain very tense hut edematous, so that mi immediate decom¬ 
pression upon the other side thought tiiiiicccssury. Pruitt pulhsl out accidentally 
at close of operation nml rcinscrtid blindly. I’sunl closure. 

P.0. 12 hourx later: 1*. lit), full hut regular. H. 111. B.l’. 1(10. 24 hour* later: P. 
65, full but regular. It. 10. B.l’. ll«». Hi hours later: 1*. 50. full, hut irregular 
at times; stujiorous. It. 14 and slightly irregular. B.l*. 170. hor fear of ntt 
intracranial hemorrhage, it was thought advisable to open wound. 

Second operation, 30 hours after first o|>erutioii: Wound opened hut no blood clot 
found. Ventricle tapjatl and about 1 ox, of blood-tinged fluid tucupcd not nndor 
pressure. No complications. Wound closed with drain. 

P.O. Pulse continued about 55 to 50-onec -is. It. HI to IS, hut regular. The de¬ 
compression aliening remained tense until tin- 10th day, when it gradually lessened 
in fulness. 

Condition at discharge. June 15. 1013. 13 days postoperative: Complains of occa¬ 
sional frontal headaches—“Things get black at times Is'fore my eyes. (loners! 
malaise. No paralysis, Reflexes all increased; right possibly greater than left. 
No Bnbinski. Right auditory nerve deafness still present. Kundi practically 

negative; slight fulness of veins. 

Since then, condition has gradually improved so that now (June 10. 1014) the 
putient has no complaints except occasional fmntal headache; the physical ex¬ 
amination is negative, except for a continued dilatation of the retinal veins and 
rather excitable reflexes. 

Kemnrks: It would have been wiser to have performed a bilateral de. .impression nt 
the time of the first operation to offset the effects of the very high intracranial 
pressure. It will be most interesting to follow this ease. 


Care 2 

-, Edwin. 5 years. 

Diagnosis- Fracture of base of skull. Operation: Right subtemporal deeomprcaaion. 
Admitted Polyclinic Hospital, June 2, 11113. Referred by Dr. John A. Wyeth. 

F.1I. Negative. 

Pj! Three'and a half hours ago, patient was knocked down by an automobile. No 
known loss of consciousness. Cried a great deal and then became drowsy. Bled 
from right ear and a small amount of cerebrospinal fluid oltserved. No vomiting. 

Ambulance. ... * t i t.** 

PE. T. 100.2. P. Oft. R. 1*. R.P. lift. WplMimiriHlwd white 

child. Many contusions over face and head. No paralysis. Right eye ccchy- 
moecd. Reflexes much increased; double Bnbinski. Abdominal reflexes absent. 
Fundus: Veins full with definite buxiness and edema over the nasal halves of the 
disks. Lumbar puncture showed clear cerebrospinal fluid under high tension; only 
small amount of fluid allowed to pseape for fear of nndullnry compression. 
Operation. June 2, 1913, 0 hours after admission: Right subtemporal decompression. 
Usual incision and removal of bone; no complications. Upon incising dura, which 
was under much tension, the cerebrospinal fluid (slightly blood-tinged) spurted a 
couple of inches, and in enlarging the dural incision, T kniekid the pia-araehnoid, 
through which opening the cerebrospinal fluid spurted to u height of 3 in. and 
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continued .to do so for 8 minutes; a second opening in the pis also spurted simi¬ 
larly. The greatest cerebral tension I have yet seen in a fracture case (similar 
to Case 1). Rubber tissue drain inserted under right temporoephenoidal lobe. No 
complications. 

P.O. Excellent recovery. Drain removed on 2nd day. 

Condition at discharge, June 16, 1918, 14 days postoperative: No complaints. Re¬ 
flexes normal. Fundi negative. 

December 4,1913. No complaints. Physical examination negative. 

June 7, 1914. No complaints. Physical examination negative. It seems that new 
bone is forming over the decompression opening—slightly bulging, with its con¬ 
vexity pointing outward. This formation of new bone over the decompression 
opening has occurred in several of the youthful patients. 

Remarks: The lumbar puncture in this ease obtained clear cerebrospinal fluid, and yet 
there was a definite intracranial subdural hemorrhage, although not profuse. 


Cask 8 


■ — ■ > Nary. 4 years. 

Diagnosis: Fracture of base of skull. Operation: Right subtemporal decompression. 

Admitted Polyclinic Hospital, May 28,1913. Referred by Dr. J. A. Bodine. 

FJI. Negative. 

P.H. Negative. 

P.I. Three hours ago, child struck by an express wagon, and knocked down. No 
known loss of consciousness. Bleeding from right ear. Vomiting. Very drowsy. 
Ambulance. 

P.E. T. 100.4. P. 66. R. 16. B.P. 140. Well-nourished white child. Knee-jerks 
active; right possibly greater than left. Tendency to a Babinski on right. Ab¬ 
dominals present, right posibly greater than left. Right ear drum tom and bleed¬ 
ing; no cerebrospinal fluid observed. Fundi: Definite fulness of vessels with 
slight hasiness over the nasal halves of both optic disks. Lumbar puncture: 
oerebrospinal fluid slightly blood-tinged and uuder much pressure; only 6 c. a 
removed. 

Operation, 8 hours after admission: Right subtemporal decompression. Usual inci¬ 
sion made and bone removed; no complications. Dura very tense. Upon incision, 
the cerebrospinal fluid spurted out striking me in the left eye (a distance of 9 in.) 
and then passing beyond my head to a distance of 1 ft. in all. Opening was en¬ 
larged, revealing a very edematous, swollen brain. The cerebrospinal fluid was 
slightly blood-tinged. The intracranial pressure rapidly diminished. Drain. No 
complications. 

P.O. 2d day, drain removed. No complications. 

Condition at discharge, June 5,1913,12 days postoperative: No complaints. Physical 
examination negative. Fundi negative. 

Junto 4, 1914. No complaints. Physical examination negative. New bone is also 
forming over the decompression opening in this case. 

August 27,1914. No complaints. 


Ossa 4 

- - ■ ■ , James. 24 yean. Conductor. 

Diagnosis: Fracture of base of skull. Operation: Right subtemporal decompression. 
Admitted Polyclinio Hospital, May 1,1918. Referred by Dr. John A Wyeth. 

F.H. Negative. 

PJL Negative. 
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P.I. One hour before admission, patient fell from a subway train, upon the tracks, 
striking head. No bleeding from ears or nose. Semi-conscious. Ambulance. 

P.E. T. 98.8. P. 00. R. 18. B.P. 160. Weil-nourished man. Rather stuporous. An¬ 
swers questions drowsily. Pupils equal and react normally. Knee-jerks: Bight 
slightly greater than left Suggestion of right Hakinaki. Right abdomAtals de¬ 
pressed. No paralysis. Fundi: Vessels full and dark; blurring of nasal halves of 
disks, especially of left. Lumbar puncture: Slightly blood-tinged and under high 
pressure; 5 c. c. removed; pathological re|iort—numerous red blood cells. Locally, 
suspicious indentation of skull and hematomata in upper parietal region of left 
side, left posterior parietal area and in occipital region over the occipital promi¬ 
nence. 

Operation, 2 hours after adiniHaion; Right suhteinisirnl decompression. Usual incision 
made and bono removed; no complications. Dura exceedingly tense. Drain tended 
to extrude but cortex did not rupture. Much cerebrospinal fluid “swenta" through 
pia-arachnoid; slightly blood-tinged; typical edematous "wet" brain. Veutriclo not 
tapped. Drain inserted beneath temistrosphcuoidal lobe. Usual closure. 

P.O. May 3, 1913, first dressing. Drain removed. No complications. Patient still 
drowsy, but no hcaduehu or complaints. Fundi: Still enlarged retinal veins and 
Borne edema along the nasal margins of the optic disks. 

Condition at discharge, Muy 13, 1913,12 days postoperative.: No cnmplsiuta. Wound 
healed; decompression area flush with surrounding scalp; pulsates. Hcfloxes still 
inenrased, hut cquull,v so. No Babiuski and yet no plantar flexion. Abdominal re¬ 
flexes present and equal. Fundi: Still some dilatation of veins but no edema ob¬ 
servable. 

January 4,1914. No complaints. Physicul examination negative. Fundi negative. 

Juno fl, 1914. No complaints. Physicul examination negative. 

September 2,1914. No complaints. At work daily. 

Remarks; The intradural tension was so high in this ease that it wonld have been ex¬ 
tremely dangerous to liuvc performed a left subtem|K>rul decompression, that is, the 
danger of the cortieul cells of the left hemisphere, especially of the motor speech 
area, being damaged by a protrusion of the cortex at the site of tho decompression 
opening and against the bony margins of tho dominpression. This danger is 
greater when the brain is a comparatively “dry” one, a ruru condition in /na¬ 
tures of the skull. 


Cases or Sevkbk Fracture or Skcm,; Suiidural and Intracerebral 
Hemorrhages; Decompression; Died; Autopsy 

Oass 1 

DsnieL 41 years. Longshoreman. 

Diagnosis: Fracture of base of skull, especially aubtcntorially. Operation: Right 
subtemporal decompression. Died 18 hours after operation. 

Admitted Polyclinic Hospital, October 22,1918, at 8 A. M. 

FJL Negative; 

PJL Negative. 

PJ. Pat i en t was said to have been strode by s street car. Unconscious. Ambulance. 

PE. T. 98. P. 120. R. 28. B.P. 120. Rather obese white man. In shock, Alco¬ 
holic. Laceration over external occipital protuberance, 1*4 in. in length; no defi¬ 
nite fracture ascertained. Bleeding from right car. Pupils: Right greater than 
41 A 
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left. . Fundi: Negative (due to shock!); vessels not dilated. Knee-jerks pres¬ 
ent and equal. No Babinski. 10 a. m. T. 101.4. P. 134. B. 34. B.P. 120.. 
Slight convulsion of left face and arm. 12 a. m. T. 103.4. P. 140. R. 40. B.P. 
ll(h Had another convulsion limited to the left side of body, lasting 3 minutes. 
Fundi negative. 8 i*. m. Another and another convulsion, continued every 15 
minutes until at 5.30 p. m., when they were finally cheeked by chloroform, morphin, 
bromide and chloral by rectum. Patient was in extremis —atropin, cupping, in¬ 
travenous and extensivo stimulation was applied. An operation was advised in 
the hope thut an improvement might occur—his only chance. (?) 

Operation, October 22,1013, 8.30 p. m. Right subtemporal decompression. Usual in¬ 
cision and removal of bone. No complications. No epidurul clot. Modernte ten¬ 
sion present. Blood-tinged cerebrospinal fluid welled out of incision in dura. 
Many subdural clots; cortex congested. Ventriculur tapping negative. Usual 
closure. Patient in poor condition. 

P.O. Patient gradually became worse. T. 106. P. 100. R. 44. B.P. 90. Died Octo¬ 
ber 23, 1013, 2.30 i>. m„ 18 hours after operation. 

Autopsy: Lueerution 1*4 in. long and *4 in. wide below external occipital protuber¬ 
ance. Hematoma at sito of wound. Blood in right car. Kcchyinoscs und subcon¬ 
junctival hemorrhages of both eyes. Lino of fracture found radiating from ex¬ 
ternal occipital protuberance downward in median lino across foramen magnum 
and up basilar process of occipital bono to dorsum scllic. Definite small hemor¬ 
rhages under bony wall of both orbits between the periosteum und the bone, 
greater in right; same condition abovo tympaui. No epidural hcmorrluigo. Ex¬ 
tensive laceration nnd cortical honiorrlmge of both frontal 1o1h*s, particularly right 
Hemorrhage and clots (subdural) about cerebellum—interior to mtdulla oblon¬ 
gata. Ventricles free. Openings in orbits and both middle ears disclosed clots. 

Remarks. This cose is instructive in that the patient wus suffering from such a degree 
of shock that the intracranial pr<>ssure could not reach a high degree, owing to 
the lowered blood pressure duo to the shock; therefore, tlio fundi were negative. 
This case also illustrates the futility of operating upon fractures of the skull 
when Bcvere shock is present sufficient to elevate the pulse rate beyond 110, and 
to lower the blood pressure to 110 or less. An operation at this period will only 
increase the degree of shock and so liustcn the end; at least, it can do no good. 
It is much wiser to wait until the shock is overcome and then the signs of intra¬ 
cranial pressure will appear and they can then bo relieved by a decompression. 
If the patient is seen immediately After the accident, then there may be definite 
signs of intracranial pressure, but, as a rule, shock supervenes very quickly in the 
most severe cases. 

This oase is another example of fractures occurring below the tentorium about 
the foramen magnum; not only is the shock severe in theso cases, but a sub¬ 
temporal decompression relieves the intracranial pressure less than in the supra¬ 
tentorial lesions. If the patient is only in a mild degree of shock, then a sub- 
occipital decompression may be used; however, this operation is much more for¬ 
midable than the subtemporal decompression, and unless the patient is in fair 
condition, it should not bo attempted. Of the 9 deatlis in my series of 36 oper¬ 
ated cases at the Polyclinic Hospital for tlio year ending June 1, 1914, 4 of them 
at the autopsy disclosed subtentorial fractures. In my opinion, these fractures 
are the most frequently fatal of all fractures of the skull. 

The small hemorrhages occurring between the bony wall of the orbital plates 
at the base of the skull and its covering of periosteum frequently occur without 
a fracture of the overlying bone—merely a rupture of either the periosteal lining 
or its blood-vessels. If this hemorrhage extends far enough forward, a subconjunc- 
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tival hemorrhage may oppenr, and yet then* may be no real fracture of the orbital 
bone. (A similar hemorrhage frequently occurs at the upper ]portion of the tym¬ 
panum.) 

Cask 2 

-, Joseph. 42 years. Blind. Ncwslmy. 

Diagnosis: hructure of base and vault. SulNlural and intracerebral hemorrhage; 
ventricular heinorrhage, Ojicratioii: Left subtcm|x>rnl decompression. Died. 
Autopsy. 

Admitted Polyclinic Hospital, November H, UM3. 

F.H. Negative. 

P.H. Negative. 

P.I. Patient was struck by nn autoinobile. Unconscious. Ambulanco, 

F.E. T. 103.(1. P. 12S (weak; was !l(l before adniissiou). H. 42. II. I*. 120, Very 
obese blind man. No alcoholism. 1 uinnscinu*. Breathing lulxiri'd and heavy. 
Multiple lacerations over jsistcrior |xir1inu of scalp. Bleeding profusely from left 
ear. l.argc hematoma over left occipital region. Pupils equal; no reaction to 
light, htindus; Typical double '‘choked disk” of 2 diopters. Knee-jerks present 
but greatly exaggerated; right slightly greater than left. Slight right Babinski. 
Abdominal reflexes liot elicited. 

Operation. Novemlier S. 1013. 2 hours after admission; No anesthetic necessary. Left 
aubtciu|>nrul decompression. Usual incision and hone reiuovisl; no complications. 
Dura very tense; bloody cerebrospinal fluid spurting I in. upon incising dura. 
Few fret* clots size of 10-eent pieces lying njsni mrtex. Brain very cdetnaloua, 
swollen and bulging. Ventricular tapping allowed 3 or., of hlmsly cerebrospinal 
fluid to escape. Usuul closure with drums. Patient put back to lad in bad shape 
and died 2 hours later. 

Autopsy; Laceration of scalp over right external occipital prutnlx-rancc; Inrge hema¬ 
toma in each tem|>oral muscle. Three lines of fracture found radiating from the 
right external occipital protuberance toward the right mastoid region and into 
right middle fossa. No extradural hemorrhage. Kxteiisive laceration mid cortical 
hemorrhage of right frontal loin* anil to less extent the left. Heinorrhage and 
laceration extending over left cerebrum and including Sylvian fissure. No definite 
basal hemorrhage. Ventricles contained hlixtdy cerebrospinal fluid. 

Remarks. This ease also illustrates the futility of operating u|xin eases of fracture 
of the skull suffering from either severe shock or after an impairment or Iom of 
compensation of the. medulla has occurred; in such eases, any o|x>rative procedure 
merely increases the shock and hastens the exit us. It is a great temptation to 
operate in the belief that the operation ia giving the patient hia only chance to 
recover, but, in my opinion, it is hotter judgment in such eases to ixistpone the 
operation in the hope that the shock and tho impairment of compensation will be 
overcome. 

The autopsy findings of extensive laceration and hemorrhage of the frontal 
cortex (opposite to the occipital area of contact) urn extremely interesting and of 
fairly frequent occurrence; we are reminded of “trauma au contre coup.” 

Cass 3 

-, Peter. 29 years. Butler. 

Diagnosis; Fracture of base and vault. Subdural hemorrhage and lacerations of cor¬ 
tex. Operation: Right subtemporal decompression. Died 24 hours after operation. 
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Admitted Polyclinic Hospital, November 1, 1918. 

FJT. Negative. 

P.H. Negative. 

P.I. Patient was found lying on the sidewalk; unconscious. Ambulance. 

P.E. T. 07. P. 50. R. 16. B.P. 140. Alcoholism. Comatose. Will not speak. Re¬ 
flexes absent. No Rabinski. Fundi: Dilated retinal veins; no definite edema 
of disk margins. Eccliymoscs in right orbit developed 6 hours after admission. 
Remained in same condition until 2 days later, when respiration became labored 
and stertorous. Reflexes: Left greater than right. No Babinski. Fundi showed 
pressure; dilated retinal veins with blurring of nasal halves of optic disks. T. 102. 
P. 68. R. 20. B.P. 130. 

Operation, Noveinbor 3, 1913, 48 hours after admission: Right subtemporal decom¬ 
pression. Usual incision and bone removed; no complications. Dura very tense. 
Brain very cdenuitous and “sweating”; much bloody cerebrospinal fluid escaped. 
Small epidural and subdural hemorrhages. Ventricular puncture negative. Usual 
closure with drains. 

P.O. Patient gradually became weaker and weaker. 10 hours later. T. 102.4. P. 130. 
R. 44. B.P. 115. 

Died, November 4,1913, at 10 p. m., 24 hours after operation. 

Autopsy: No laceration of scalp. Large hematoma 2 in. in diameter under perios¬ 
teum over right occipital bone. Several small hcmatoinata in right frontal 
region. Fracture found radiating from a point 1 in. to right external occipital 
' protuberance and Va in. below, and encircling head longitudinally to a point 1 
in. posterior to external orbital process; also to left to point ’/a in. above left 
external auditory meatus. Fracture typical bursting type, the external line being 
markedly more prominent, while the internul lino of fracture wns absent several 
times. At % in. from point of contact was a spreading fracturo situated an¬ 
teriorly about l'/j in. in length. Another fracture downward and forward 1 in. 
toward mastoid. No epidural clot. Laceration of left frontal lobe and the upper 
part of left teniporosphenoidal, an uron 2 in. in diameter. Cortical hemorrhage be¬ 
tween dura and anterolateral surface of left frontal lol»e. No i , ortienl hemorrhage 
or laceration over right side of brain. Ventricles free. No basal hemorrhage. 

Remarks: Undoubtedly, an earlier relief of the intracranial pressure might havo 
afforded this pntient an opportunity to recover; as it happened, the alcoholism so 
masked the true intracranial condition that tho symptoms and signs of intra- 
craninl pressure were not observed until 48 hours after admission; it was then 
too late, as medullary edema and loss of compensation had then occurred. 

These “bursting” fractures of the vault are interesting at autopsies in that fre¬ 
quently, as Dr. O. IT. Schultzc has mentioned, it is easily obsorvable that the 
middle portion of the “bursting” line of fracture or “crack.” is much wider than 
either of the end portions, showing that the fracture is really the mechanical re¬ 
sult of approximating the pole of contact and its opposite pole, so that it “bursts” 
or “cracks^ 1 in its thinnest and weakest meridian; it was true in this case. 


Casi 4 

-, Mrs. H. G. 45 years. Housewife. 

Diagnosis: Fracture of vault and base of skull. Extradural, subdural and intra¬ 
cerebral hemorrhage; cortical lacerations. Operation: Bilateral decompression. 
Died 78 hours after admission. 
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Admitted New Rochelle Hospital. November 8. 101.1. Referred by Dr. John B. 
Walker. 

FJf. Negative. 

P.H. Always well ami strong. 

P.I. live hours previous, patient was struck by an auto truck, Unconscious. Ain- 
bulaniv. 

P.E. T. 100.6. P. 12x. R. SO. ll.P. ItMi. Rather obese woiiihii of 45 yean of age. 
Unconscious. Blinding from right ear, tympanic nicinhrunc being ruptured pos¬ 
teriorly. as revealed by the otoscopic examination. Reflexes all abolished. Fundi: 
Retinal veins diluted with blurring of nasal margins of optic disks. Fracture of 
the third, fourth, fifth and sixth right rilis, with emphysema of surrounding tissues 
and the right side of neck. Fructure of the right patella, also of metaeurpnl bones 
of the right hand. Pulse 1*2 n, rapid and weak, with stertorous, lalstred respira¬ 
tions. It wits decided wiser to wait to see if the patient could survive the. shock. 
Expectant palliative treatment. 

November 0th, 5 l*. it., 24 hours after admission. Pulse 109 and slightly latter quality. 
Irregular Cheyne-Stokes respiration. Hlood pressure has risen from IP* to 140. 
Reflexes nil increased; double Huhiuski. Fundi: F.arly “clinked disk’’; temporal 
margins of optic disks just visible; retinal vessels tortuous and buried in edema¬ 
tous retina. Decompression iqicratinu advised. 

Operation, November 9, lHI3, X r. m.; Right subtemporal decompression. Usual in¬ 
cision und Itone removid; no minplicntimis. F.xtradural clot, the size of a silver 
dollar, removed. Dura very tense and, iqsm incising it. much bloody ccrcbruspinnl 
fluid spurteil under high pressure. Cortex was very edematous and “sweated”; 
small punctate liciiinrrliuge* throughout. Right ventricle was tnp)icd nnd 1 
oz. of bloody cerebrospinal fluid was obtained. Pstial closure with rubber tis¬ 
sue drain inserted Umeath the right tcm|mrnsphcuuidul lols> to ilraiu the miildle 
fossa. 

P.O. Pnticnt became eouseious 1 •_> hour after the operation. Definite motor aphasia. 
Condition continued to improve until 18 hours later, when patient gradually be¬ 
came stuporous and then unconscious—rapidly bwoming worse. Left decompres¬ 
sion advised. T. 101.4. I*. 9*. It. 20. B.P. 135. 

2nd operation, Novemlier 10, 9 c. w.: Left subtemporal deeompressiun. Usual incision 
and bone removed; no eoiuplieatioiis. Dura was very tense (cxccidiugly so—the 
highest 1 have yet seen). Upon incising the dura, lacerated cerriirnl tissue and 
dark blood clots wolled out of opening; I attempted to tap the left ventricle, but 
brain tisane oozed out of needle showing the great intracerebral pressure. Usual 
closure with drains. Patient in fair condition. 

P.O. Patient never regained consciousness. Temperature rose to 104” and pulse 140, 
and the respirations became more labored and shallow; the emphysema of the 
chest and neck extended down the entire right arm. Marked abdominal disten¬ 
tion. Edema of the lungs now occurred, and pnticnt died at 10.30 i*. u., Novem¬ 
ber 11,1913, 78 hours after admission. No autopsy obtain'd. 

Remarks: I doubt very much whether any treatment could have saved this patient. 
The intracranial pressure was so exceedingly high that the decompressions were 
insufficient to relieve it, and they merely prolonged life for n few hours. Besides, 
the other injuries of the body, especially of the chest, were very significant. I 
believe the operations gave this patient the only chance sho had to recover, and 
they failed in this case. 
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Casks or Severs Fbaotubks or tub Skull; Medullaby Edema ; No Opeha- 

tion; Autopsy 

Oasi 1 

-, Lorenso. 40 years. Range maker. 

Diagnosis: Fracture of vault and base. Medullary edema. No operation. Died. 

Admitted Polyclinic Hospital, April 7, 1914, 8 a. m. Discharged, dead, April 7, 1914, 
8 P. U., 7 hours after admission. 

FJL Negative. 

PH. Negative. 

PJ. Patient was found lying upon sidewalk at 7.80 a. m. Unconscious. Ambulance. 

P.E. T. 102.4. P. ISO. R. 82. B.P. 112. Moribund. Well-developed, robust man. 
Alcoholic. Small hematoma over left occipital region; bleeding from nose. Pu¬ 
pils dilated, but equal; do not Teact to light. Fundi: Blurring of entire nasal 
halves of disks; diluted retinul veins. Breathing irregular, but not Cheyne-Stokes. 
Occasional twitchings of both arms. All reflexes, except conical, abolished. Pulse 
160, weak and thready. Loud systolic murmur over apex. Lumbar puncture: 
Very bloody cerebrospinal fluid, spurted a distance of 2 ft. Urine: Large trace of 
albumin; hyaline nnd granular eiiHts; slight trace sugar. One hour after admis- 
»ion, fundi both showed “choked disks,” left being more marked than right; 
veins were dilated and tortuous. Hematoma over left occipitul region gradually 
became larger and larger until finally, before death, it infiltrated whole posterior 
part of scalp, coming down over left face anteriorly. Two hours after admission, 
double Babinski appeared. Breathing stertorous and irregular, but not typical 
Oheyne-Stokes. It was only by the most active stimulation the man lived until 3 
P. M. After 11 A. M., pulse was so rapid tlint it could not be counted. After 1.30 
P. M. the pulse could not be felt at wrist. Edema of lungs very evident, and pa¬ 
tient died at 3 p. m., 7 hours after admission. 

Autopsy (Dr. O. II. Schultse): Scalp: Very large and extensive hematoma over en¬ 
tire posterior portion, extending forward to both external orbital processes; not 
in cutis, i. o. subpericranial. Old sear in left frontal region with depression of 
the outer table. Several contusions over left occipital area—hemorrhage in cutiB, 
i. e. area of contact. Skull is of odd shape, very nearly round; very thick bone. 
Fractures: Main fracture extended transversely around the entire posterior por¬ 
tion of skull into both mastoid bones. Another slight line of fracture in median 
line beginning at the occipital prominence and extending anteriorly along attach¬ 
ment of the superior longitudinal sinus to the vertex, about 4 in. Dura intact 
No epidural clot. Many subdural clots, especially over temporosphenoidal lobes; 
extensive lacerations of both temporosphenoidal lobes, especially right. Clots over 
both frontal lobes. No hemorrhage under tentorium. No hemorrhage at base 
around pons or medulla. Hemorrhage in left middle ear, though the tympanic 
membrane intact; periosteum tom over petrous portion of left temporal bone. 

Remarks: An operation was not advised in this case, as the patient was moribund 
upon admission. Medullary edema had already occurred, as shown by the high 
pulse rate and its shallow thready diameter, and the low blood-pressure. An 
operation at this late period would merely hasten the exitus, being but an added 
shock. Such cases are doomed—operation or no operation. The presence of blood 
in the left middle ear and yet the tympanic membrane remaining intact is a 
fairly frequent observation in cases of fracture of the skull. Unless a paracentesis 
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is performed to allow the blood to escape (naturally under the strictest asepsis), 
the hearing of that ear will become impaired. 


Cask 2 


——, James. 55 years. Hnrsesliner. 

Diagnosis: Fracture of vault and base. No o|ierntinn. Autopsy. 

Admitted Polyclinic Hospital. April 2, 1914. 2 a. m. 

Discharged, dead, April 2, 1914, 11 a. m.. 9 hours after admission. 

F.H. Negative. 

P.H. Negative. 

P.I. Patient was found lying u|xin sidewalk; considered sleoholic. Unconscious. 
Ambulance. 

P.E. T. 102.0. P. 90. K. 29. H.l\ 140. Unconscious, Pupils: Higbt dilated, left 
contracted. Fundi: Retinal veins diluted; nasal halves of disks blurred. Slight 
spasticily of left arm and ltg; no Habinski. Krcathiug hinvy but not t’hcyne- 
Stokes. 

6 A. M., 4 hours after adiuission: Condition same. Urcatliing very light and irregu* 
lnr. Pupils l«th diluted. T. lOO. P. 00. R. 10. H.P. 140. (The o|K»ration 
should have been performed at this time, as pulse was descending, not ascending.) 

9 a.m. Unconscious. Krcathiug light and irregular. Fundi: Nasal halves blurred. 

Spasticity left arm and leg; Habinski still present. T. KBW1. P. UK). U. 24. 
K.P. UI0. (Pulse rate ascending.) 

10 a. m. Patient taken to operating room; an operation could not la* perfonnnl as pa¬ 

tient stopia-d breathing and it wns only with considcnihlc difficulty that artificial 
respiration kept patient alive. Pulse 110; respiration shallow and irregular; R. P. 
100. Patient lieeatne rapidly worse and worse, pulse ascending to IMI, and had 
frequently to be resuscitated. Patient finally died at 10.90 a. m., before tlm ora¬ 
tion could be attempted. 

Autopsy (I)r. O. II. Schultre): Scalp: Small hematoma of contact over left occipital 
region. Large hematoma evenly distributed over entire right. tciu|>ornpHricUl 
area, reflected over tcni|mnd fascia (this wa» due to the fracture ns it whs not in 
the cutis, but Mow the pericranium). Line, of fracture liegan at the |*iint of con¬ 
tact just 1m>1ow left parietid crest and extended around skull isisteriorly through 
the posterior attachment of tenijs>rul muscle and into the inferior temporal ridge 
anteriorly; here it bifurcated into 2 small branches, cuch 1 in. long. Small 
hemorrhage beneath the torn periosteum of right orbital plate, but orbital bone 
itself intact (i. e. a subconjunctival hemorrhage is possible without a fracture of 
the orbital bones). Middle ears negative. No epidural clot. Dura wns intact all 
the way around, even under the line of fracture. Hrain: Very large subdural clot 
over entire right cerebrum; clot of 12 ox. Clots and cortical laceration over both 
subfmntal regions and tips of tcmpomsphenoidal lobes, hIho prefrontal; all more 
marked on right side. Extensive laceration of right tetn|s»ral lobe. No hemor¬ 
rhage under tentorium. No clots at base around the pons or medulla. 

Remarks. This chbc illustrates the necessity of early operation in severe cases of 
fracture of the skull, unless the patient is in winch shock; an early operation 
would, I believe, have saved the life of this pntient. In any case, with a pulse 
below 90, and especially if the pulse is descending, then the operation should ba 
performed; but if the pulse is 110 or more, and especially if the pulse rate is oa- 
cending, then operation is but an added shock and will, in my opinion, merely 
hasten the exitus. 
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Oau 8 

-, Agnes. 81 yean. Housewife. 

Diagnosis: Fracture of base of skull. No operation. Autopsy. 

Admitted Polyclinic Hospital, Hay 28, 1914. 

FJL Negative. 

P.H. Negative. 

PJ. While hanging out clothes, patient fell from fire escape, 12 ft. to stone aide- 
walk below. Unconscious. Ambulance. 

P.E. T. 97.0. P. 82. R. 20. B.P. 135. Semi-conscious. No bleeding from ean 
or nose. Pupils equal and react normally. Knee-jerks active and equal. No 
Babinski. Abdominal reflexes present and equal. Fundi negative. Lacerated 
scalp over left occipital bone—3 in. in length. Treatment, expectant palliative; 
observation. 

Hay 29th. T. 101.2. P. 90. R. 22. B.P. 140. Headache and backache. Physical 
examination same as at preceding examination. Impairment of hearing of left 
car—middle ear lesion. Weber’s test: Sound always referred to left ear. Rinne’s 
test: Bone conduction greater than air conduction. Otoscopic examination— 
negative. Lunibur puncture—negative. 

Hay 31st. T. 99,2. P. 84. R. 20. B.P. 135. No complaints. Patient seems to be 
improving rapidly. 

June 1st. T. 98.2. P. 74. It. 18. B.P. 130. Rather restless night. 

June 2nd. T. 99. P. 76. It. 18. B.P. 135. Headache, not severe. 

Juno 3rd. 10 i*. m. T. 100.2. P. 80. It. 20. B.P. 135. Severe headache; very rest¬ 
less. Nauseated for several hours; finally vomited once. Physical examination 
negative. Fundi: Some fulness of retinal veins; no edema of optic disks. 

Juno 4th. Patient was restless ut 1 A. m. and 1/6 gr. morphin administered hypo¬ 
dermically. At 5 A. M., when nurse tried to awaken the patient, the latter could 
not answer; unconscious. Fundi some as ut preceding examination. T. 103.8. P. 
120. It. 20. B.P. 140. No convulsions. No ocidar paralyses. Some stiffness of 
neck. No Kcruig. Reflexes active but equal; no Babinski. Patient rapidly be¬ 
came worse; pulse, ruse to 184, and n'spiratiou beenmo irregular and then ceased; 
artificial respiration and pulmotor continued life until 9.30 a. m. 

Autopsy (Dr. O. II. Sehultxe): Laceration over left occipital uren about 3 in. in 
length. Circumscribed hematoma about 4 in. in diameter, over right frontal 
bone. Entire left hemisphere and part of superior portion of right hemisphere 
covered by thin creamy plastic exudate; right hemisphere normal except for slight 
area of exudate upon its upper portion. Left hemisphere pale, convolutions poorly 
outlined. Cortical lacerations and slight hemorrhage over right subfrontal and 
tip of right tcniporosplicnoidnl lobes. At the base was a collection of thick, creamy 
exudate (pus). Cortical laceration like a furrow in left lobe of cerebellum pos¬ 
teriorly, corresponding in part to point of contact. Small extradural clot in pos¬ 
terior fossa. Fracture line—bursting type—extended about % in. below point 
of contact vertically downward alongside of foramen magnum % in. to left— 
through posterior fossa—reaching its termination at base of lateral sinus. An¬ 
other line of fracture in same general direction as preceding and looking like a 
continuation—but apparently no connection—across petrous portion of left tem¬ 
poral bone in its inner third, through the middle ear; it was 1 in. long. Infection 
probably developed from here. Subperiosteal hemorrhages beneath both orbital 
plates. 

Remarks. This case is most instructive. A bump on the head, unconscious for sev¬ 
eral minutes and then brought to the hospital; consciousness quickly regained, no 
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physical signs erf a fracture of the skull-and an apparently good recovery until 4 
daya later, w^sts severe headaches began, follows! by nausea and vomiting, and 
within 24 hours the patient is dead. The autopsy discloses a purulent meningitis, 
not only of the base but of the cortex; the entrance of infection was most probably 
through the fracture of the left middle ear, as the cortex underlying the occipital 
fracture was normal. 

If this ease had recovered, the diagnosis would have l>een a “possible fracture of the 
skull,” or even a "severe concussion with laceration of the scalp"; 1 am con¬ 
fident that many fractures art* thus diagnosed; in these east's, careful X-ray 
pictures at different angles may facilitate correct diagnosis. I cannot explain 
the absence of market! signs of intracranial pressun*— csiavially njsm the fundus 
of the eye. A lumbar puncture later would jsirrilily have Itcen of great value. 


Case ok Corticai. IIkmokuiiauk Fui.i.owinu ‘’Hpmi* on 11kai>"; No Cranial 
Operation; Ihi.vni; Aptophv 

-, Davirl. 4H yean. 

Diagnosis; Hemorrhage nimn cortex following “bump of head," No cranial o)H>ra- 
tion. Denth. Autopsy. Heferred by Dr. 11. Van D. Hedges, Plainfield, New 
Jersey. 

F.H. Negative. Two brothers and one sister well and strong. 

P.II. Negative. Always well and strong; no diseases of childhood. 

P.I. On February 17. 1014. while playing with his brothers, patient fell upon the 
ground, striking his head; apparently no loss of consciousness. No blinding from 
enrs or nose. Upon rising, patient set>inetl rather drowsy; lie was seated in a 
chair, and 1 ■* hour later, it was notic'd that patient could not move his right leg 
and within another hour, the right arm lu-cumc weak nnd then paralysed; no 
paralysis of right side of face; no aphasia, though a definite slurring of words. 
No fever; pulse nnd n-spiralion were normal, no nausea or vomiting. Within 0 
hours, the paralysis liecnino less marked, first in the arm and then in the leg, so 
that, within .‘id hours, the child was apparently normal. Vlin c lalrr, March 

6, 1914, after being in as good health apparently as liefore the “bump" on the head, 
the parents observed that the child was limping on the right leg, and within 4 
hours the right leg was paral.vr.isl and the right arm was much weaker than the 
left arm; no paralysis of face. Some drowsiness. No general convulsions, but the 
fingers of the right hand twitched infrequently. No uauscu or vomiting; appetite 
good; bowels regular daily. 

March 7, 1914. Patient examined in consultation with Dr. Hedges and Dr. Robert 
Abbe. Physical examination. T. 09.4. P. 8H. It. 24. Well-nourished child; per¬ 
fectly conscious. The paralysis hud already lessened so that the right arm was 
almost normal, but the right leg wus definitely weaker than the left leg; no facial 
paralysis. We were unable to induce the child to talk, although the parents said 
he had been talking normally before our examination. No disturbance of sensa¬ 
tion. Reflexes: Right greater than left; right Ilohinski. No clonus. Right 
abdominal reflexes depressed. Pupils: Left smaller than right; normal reaction. 
No ocular paralyses other than possibly a slight weakness of the left external 
rectus. No nystagmus. Fundi: Moderate dilatation of the retinal veins; defi¬ 
nite blurring of the nasal margins of the optic disks, left imssibly grantor than 
right. Heart and lungs negative. Liver extended '/a in. below costal margin and 
not considered abnormal for a child of 4 Vt years of age. Spleen just palpable. 
No abdominal pain or tenderness. At that time, the tentative diagnosis was ft 
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■ 0*11 cortical hemorrhage, a possible tuberculoma or tuberculous meningitis of 
mild severity. The blood and cerebrospinal fluid by lumbar puncture were ad¬ 
vised, to obtain a Wasaermann test and cell count; these were returned negative. 
Within 86 hours after this second onset of paralysis, the child gradually became 
normal, and it remained in its normal good health until July 7, 1914, 4 months 
after the second attack of paralysis; the parents then observed that the child was 
not using the right side of its face, and upon examination at my office on July 11, 
1914 (4 days later), I found an almost total right facial paralysis (central in ori¬ 
gin), and a slight weakness of the right arm; the right leg was apparently normal. 
Some blurring of speech. No sensory disturbance. Reflexes: Right greater than 
left; a tendency to a right Babinski reflex. No clonus. Abdominal reflexes: 
Right less active than left. Fundi: Slight dilatation of the retinal veins, and the 
blurring along the nasal margins, especially of the loft optic disk, still persists. 
No ocular paralysis. No nystagmus. Heart and lungs negative. 

During tho routine examination of the abdomen, however, a Arm modular mass—the 
sise of an orange—was pulpablo in the upper right hypoehondrium; it was evi¬ 
dently in the liver, which extended down to the level of the umbilicus. There 
were no jaundice and apparently no digestive disturbances. The spleen and right 
kidney were just palpable; apparently normal. 

The child was admitted to the Polyclinic Hospital on July 12, 1914; after the labora¬ 
tory tests of the blood, cerebrospinal fluid, urine and stool, including the tuber¬ 
culin und luctin tests hud been made and were all negative, I)r. J. P. Grant made 
un exploratory incision through the right rectus muscle and removed a hard 
fibrous tumor, the size of n large fist, from the liver; the pathological report was 
a small round sarcoma. The child died H hours after operation. 

An autopsy revealed not only sarcomntous masses in the liver, but also extensive in¬ 
volvement of the lymph nodes of the lesser and greater curvatures of the stomach 
and in tho mediastinum; snreomutous enlargement of the head of the pancreas 
and sarcomatous nodules in the right kidney; the adrenals were normal. 

In the brain, however, was a bluish hemorrhagic clot— Vs in. in thickness—in the pia- 
arachnoid, overlying the precentral area of the left motor cortex and extending 
forward into the left froutul lobe and from the longitudinal fissure downward 
almost to tho left Sylvian fissure; the posterior portion of the third left frontal 
convolution wns partially covered. Careful sectioning of the brain did not reveal 
any sarcomatous degeneration or any other lesion. The vault of the skull and 
also the base did not exhibit any sign of fracture. 

Remarks. This case is most unusual. A “bump on the head,” not worse than is fre¬ 
quently received fay children, followed by paralysis, which improves only to return 
3 weeks later; another rapid recovery and then a return of paralysis 4 months 
later. The appearance of a rapidly growing tumor in the liver, which proves to 
be a small round-celled sarcoma with many metastnscs, and yet the brain is not 
involved—only the cortical hemorrhage of the early “bump” being ascertained; 
the absence of a fracture of the base or vault in similar cases is not uncommon. 
The possibilities of diagnosis were many. 

TBOHNIO OF THE OPERATION 

In cases of fracture of the base of the skull, showing definite signs of in¬ 
creased intracranial pressure, as revealed by an ophthalmoscopic examination 
(as outlined above), when the patient is not in a severe condition of shock, the 
following subtemporal decompression is performed. Unless there are definite 
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digits of greater involvement of the left hemisphere, the operation is always per¬ 
formed on the right side, that is. the oj^rstiou is always a right subtemporal 
decompression unless there are localized signs of pressure over the left cerebral 
cortex. Tho reason for selecting the right side for the operation is to avoid the 
motor speech area, situated in the third left frontal convolution in right-handed 
patients; also, tho left cerebral cortex is apparently more specialized for func¬ 
tion than the right cerebral cor¬ 
tex, and it is wiser to perform tbe 
operation on the less important 
side of the brain. Naturally, in 
left-handed patients, the operation 
is preferably performed on tbe 
left side, as in them the right cere¬ 
bral cortex is tbe more important, 
their motor speech urea being in 
the third right frontal convolu¬ 
tion. 

In preparing tbe patient for 
the operation, a laxative should la- 
given tho preceding night and a 
soapsuds enema administered lie 
fore the operation. The head may 
also be closely Bhaved the night 
before tho operation, and a green 
soap poultice applied. In emer¬ 
gency cases, however, the head 
may be shaved just before opera¬ 
tion; it is of the greatest importance that tho heud, or at least tho operative 
site, should be most carefully shaved, as the (lunger of infection from hair 
and Blight shaving cuts is to Ik- feared. The entire, side of tho head is now 
thoroughly scrubland with green soap, then with 70 per rent, uleohol and 
finally with 1:3,000 solution of bichlorid of mercury. A solution of iodin is 
not used, as it tends to irritate the scalp and thus render possible a secondary 
infection. The nbove method is simple and effective, an infection of the skin 
being a verv rare occurrence. The head is now draped with towels, which 
are clipped to the scalp to avoid any displacement, and possible infection. 

The incision extends through the scalp down to the temporal fascia, from a 
point % in. anterior to the external auditory meatus and overlying the zygoma, 
vertically upward to the middle portion of the parietal crest, a distance of 3 to 
314 in. Hemostats arc now applied to the temporal artery and its branches, 
which have been compressed manually. The temporal fascia is now incised in 
the same manner aB the scalp, and the fibers of the underlying temporal muscle 
are separated longitudinally, that is, the muscle fibers are not cut, as this would 
necessarily not only weaken the muscle, but increase the amount of blood lost 



Kiu. U. - Vkrtu ai. IN<11<1<1N Kxtkni.inii rwiv I'tu- 
ktal Chkht Down to Ztiioua. Tho dulled Uu 
indicates the an<u of Ixmo removed. 
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The temporal muscle is separated from the underlying squamous bone, great 
care being taken to preserve the attachment of the muscle to its parietal 
crest, in order that the muscle may not bo weakened. (This is not only most 
important in tumor cases, but also in severe cases of fracture of the skull 
where an increasing intracranial pressure may cause a distinct hernia, unless 
the temporal muscle is firmly attached to its parietal crest.) With the tem¬ 
poral muscle thus split and so retracted to expose widely the underlying 
squamous portion of the temporal bone, the Doyen perforator and burr are now 



S' 10 -Aa** or Bow* Exposed by Hethacttino Ovxrlyinu Temporal Muscle. The dotted line 
tho “tent of bone to bo removed; tho dotted lines (B) show the course of the under- 

g^fZSir^of t£°v£it. “ OPe,,0d i “ thel0WBrtPart0fUl e b °"’ “*"•«» 


used to make an opening in tho skull at the lowest (and therefore, anatomically, 
the thinnest) part of the squamous bone; in this manner, the middle meningeal 
artery 1 b easily avoided. Tho use of the trephine in this region is doubly dan¬ 
gerous—the great danger being of cutting the middle meningeal artery and 
also the dura itself, as the thickness of the bone varies considerably. TheHud- 
aon drill does not always stop upon reaching the dura, with disastrous results; 
on the other hand, the operator knows that the Doyen perforator will not stop 
automatically upon reaching the dnra and. therefore, he always uses great care, 
whereas he is apt to depend upon the Hudson instrument to stop (as it usually 
does) and so possibly becomes careless. I have known personally of two deaths 
due to failure of the instrument to stop. Electric-motor instruments in decom¬ 
pression operations are of little value; even in cranial operations of greater 
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magnitude, they arc, in my opinion, neither time saving nor energy-saving, 
while there is the added danger of,dninnge to the dura and the underlying cor¬ 
tex. Especially is this true in the use of the circular saw, as the thickness of 



Fig. 5.—The Doykn Inhthumknt winl Its I’bhfoiiatoii iA) and Ith Uiihm (U). 

the skull varies rapidly, ut times I cm. within a distance of I in.; it has few, 

if any, advantages, and many dangers in its general adoption. Ih-sides, the 

instrument is very liable to get out 1 s» | d# 

of order and, unless the motor and J, R J ml 

its equipment are thoroughly mi- 

derat<H)d by the operator, much time \fr|p wUjmfo 

may be lost. I have frequently seen 

operations delayed muny minutes 

by this cause. mM yju 

The pin-point opening in the Via In 

bone made by the Doyen perforator ll I 

and burr js now enlarged tir.-t by 11 J 

small rongeurs and then by larger \j\ tflfc 

ones; the dura should always l>e \m\ 

carefully separated from the over- , 'V' 

lying bone by the dural separator, j j 

for fear of its l>eing torn hv the j 

rongeurs. It is advisable t<» use 

rongeurs having one of the blades / f\ l,, i \ ” 

tint and thin so that, it can easily * 

. ' . . 1 Flu. S. —HlAiiJMWUATIO f’wisa-SBCTniKH or Yaoi/t, 

be inserted between the outs .mo h«owini; HO. Hacd M f.tmoi> or ofbninu tub 

j *l,, q uvni.l the inHsiblo gnu. A |.n»-p»A«nt. '>i*-nin* U m»dn by (ho 

the bone and thus a\ m.i th. p Bnfl , hl .„ MlUr(M hy , hc IJw ,„ 

tearing of the dura. In this mail- burr BO thnl ninacur* can be _u*od. In thl* m«n- 

t i. nn ... 1 .1..rl v i n ,r the nrr, thn dura k nrl il* underlying oorte* nm nnvnr 

ner, an area of bone linden. g injured. an-l the iniddlu meningeal artery cm bo 

temporal muscle is removed to a avoided, 
diameter of 3 in. extending from 

the parietal creBt down to the zygoma, and from tho upper mastoid cells 
forward to the greater, wing of the sphenoid bone (that is, the opening in 
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the bone should be as large as possible under the temporal muscle), extend¬ 
ing downward to the base of the skull, in .order that the middle fossa may 



Pio. 7 .—-Bohb Ronoeues Having a Thin Lowkh Blade Which Can be Inserted Between the 
Bone and I)uka Without Teakinu the Duba. 

bo properly drained, und upward to the attachment of the temporal muscle to 
the parietal crest and not licynnd. As the middle meningeal artery usually 
channels the Imiiio at the unterior part of the opening, it is wise to have some 
pellets of bone-wax to plug the vessels if encountered, and also to control any 



Fro. 8. Abba or Bom RiHono, EzmsiKo Un t> ultimo Duka and Branchs of Middls Mnvur- 

QBAL ArTKKT. 

ooziug from the bony margins of the opening. (The composition of the wax as 
formulated by Dr. Norman Sharpe is as follows: White wax, 7^4 parts; Eluded 
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oil, 1V> parts; salicylic acid, 1*4 parts. Keep in 5 per cent. sol. carbolic acid. 
It can be readily sterilized by boiling before the operation and then allowed to 
harden by cooling. It is easily nibbed into bony surface* and is most, effective 
in controlling oozing; I should think it would bo excellent for operations u|ion 
bone other than the skull.) 

If an extradural hemorrhage is present (und this is its most frequent site 
due to a tear in the middle menin¬ 
geal artery), then the clot can la* 
easily removed. Kui. a. Di^rai. itim* nm Ki.av atinu Hvha Us* 

* . ii- purr Ini ihinu It. In thi* mannor thn under- 

XQC dliru 18 llOW OpCIlCHl bv 111* lying «M*r«»l»r*il mrtei in itt'ViT iiijiirrd. 

cising its outer layer and then in¬ 
serting a small honk into it, thereby elevating its inner Inver from the under¬ 
lying cortex, and then incising it uj»on a grooved director for a distiuieo of 1 
in.; in this manner, there is little danger of damage to the cortex. A spoon- 
shaped spatula is now inserted lietween the dura and the cortex, and the dura 
is incised in a crucial and stellate manner—in this way allowing tho cortex 




Flo 10.—Do** Incikbo on * Onoovicu Diwctoh in Hither * CnvKiKV o* Stellate Manns*. The 
branches of the middle meningeal artery are ligatnl by the iuIvit dip*. 

to bulge outward into the decompression opening. Subdural hemorrhages may 
also be removed—most safely by allowing warm saline solution from u cotton 
sponge to trickle upon the cortex. 

In edematous, swollen brains the cerebrospinal fluid may be seen to ooze 
through the arachnoid from the subarachnoid space into the subdural space; it 
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appears like beads of perspiration upon the forehead—the so-called pia-arach- 
noid “sweating.” In this manner, very tense brains are rapidly relieved of 
their pressure, and I have repeatedly observed unconscious patients (an anea- 



A very uwful instrument 'or protecting the underlying enrtex when cutting 
the dura; of much value in exploring tho adjacent cortex beneath the bony margins of the deconi- 
prenuoo opening. 


thetic not lming necessary) show signs of returning consciousness at this stage 
of tho operation, so that an anesthetic hail to Is* administered; in other cases 



Fta. 12.—Maroon or Maximo Silvbh Cura run Lioatiun 
or Dural Vkhmila. German silver wire (No. 24) is 
wrapped snugly around the rectangular grooved her (A), 
and then out in the groove on each aide (tt) by the wire- 
outtlng solawirs (C). The V-shaped silver clips (D) an 
thus easily mads. 


consciousness returns less rap¬ 
idly—not until the end of the 
operation or luter, so that the 
entire operation may be per¬ 
formed without an anesthetic. 
In many cases, this “sweat¬ 
ing” may la? increased by 
puncturing the arachnoid in 
various places with the point 
of a needle; it should bo re¬ 
membered, however, that a too 
rupid escape of cerebrospinal 
fluid may precipitate a condi¬ 
tion of shock anil collapse, 
probably due to an interfer¬ 
ence with the blood supplv of 
the basal ganglin. resulting in 
a very high temperature— 
over 106 ° within three hours 
after operation. To prevent a 
large, sudden loss of cerebro¬ 
spinal fluid, the head should 
be elevated just before the 
dura is incised. (Dr. Charles 
S. Hunt haB observed in ad- 


, . ministering ether to these 

cases, that, unless the patient is deeply under the auesthetic when the dura is 
opened, there is great danger of the patient becoming semi-conscious, cough¬ 
ing, struggling, etc., showing the immediate relief afforded by lowering the 
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intracranial preasure; this iB to be avoided, if possible, while the cortex is 
exposed, not only for fear the brain may bo damaged, but also to lessen the 

amount of venous oozing; any straining or 
coughing at this stage of the operation is a 
flcrious complication, so that a “smooth” anes¬ 
thesia is most essential.) 

Most valuable instruments to be used in 
ligating the dural vessels are the V-shaped sil¬ 
ver clips; 2 of these small clips are squeezed 
upon the meningeal brunches by ineanB of a 
holder and then the vessel may bo cut between 
them without any loss of blood at all. Not 
only is this method 
faster a n d easier 
than the method of 
ligation by needle 
and silk, hut it en¬ 
tails no danger, 
whereas there is al¬ 
ways the risk of 
puncturing the un¬ 
derlying cortical 
vessels with the 
needle, and in this 


Fto. 10. —Closure. Sitturinu Deep¬ 
er I.aterh or Temporal Muscle 
Over Dural Openino. Tim durn 
to never sutured. 



manner enusing 
much d a m a g e. 

These silver clips 
are left upon the 
vessels. Apparent¬ 
ly they are not irritating to the surrounding tissues 
as no after-effects aro oliserved clinically and, in 3 
cases of cerebral tumor dying within u-.period of 2 
years following the operation, the dips remained the 
same as when applied, there being no reactive con¬ 
nective-tissue collection about them. 

Owing to the gradual loss of cerebrospinal lluid, 
the tense, edematous brain becomes less swollen and 
bulky, so thut it may no longer tend to protrude 

through the decompression opening. In order to allow a continuous escape of 
any excess fluid and blood, a rubber tissue drain, 1 in. in length, y 4 in. in width 
ami 1/10 in. iu thickness (about li layers), is inserted at the lower angle of the 
manner, the middle fossa of the base of the skull is well drained of free blood 
incision under the dura downwurd beneath the temporosphenoidal lobe; in this 
aud cerebrospinal fluid. In my opinion, this drainage is most important in 



Fio. 17. — Suturino Upper 
Laterr or Temporal Mus¬ 
cle. 
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continuing to relieve the intracranial pressure and thereby to offset the pressure 
of intracranial hemorrhage and edema wherever present, though especially in 
supratentorial lesions. 

All bleeding points having been stopped, the closure of the incision is now 



Fio. 18. —Temporal Fascia (A) SrruiiMi Over I'snERLTimi 
Temporal Muscle (D). This innkiw a firm closure; a 
hernia cerebri is not possible. Drain ((')■ 



Km. 111. — Strojhj Temporal Fascia 
Hctchrii. A milH'iiiiiiit'ous suture 
of intrmipl'ii fiiii' black silk. 


begun by suturing the lowermost layers of tho temporal muscle with interrupted 
fine black silk, and then the entire innscle, in at least it layers, in the same man¬ 
ner. Naturally, tho dural incisions arc not sutured together; not. only would it 
be impossible to accomplish in most cases, on account of the cerebral tension, 
but, if successful, it would prevent a decompression, lieeause the dura in adults 
is inelastic, and, therefore, a relief of tho intracranial pressure, except mo¬ 
mentarily following the dural opening, would not occur. 

The danger of adhesions forming between the muscle nnd tho underlying 
cerebral cortex is clinically not to lie feared; in 3 cases of immovable cerebral 
tumor, upon whom a subtctnymral decompression operation bad been performed 
to offset the pressure effects and thus preserve the vision, post mortem examina¬ 
tions of 31, 22 and 9 months respectively following tho operation, revealed the 
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formation of a new dura and no adhesions; in the case dying 31 months after 
the operation, the new dura could not he distinguished from the surrounding 
dura. 

The temporal fascia is united with interrupted fine black silk; at times a 

close approximation of its edges 
is difficult, owing to its retrac¬ 
tion and inelasticity and the 
cerebral tension. Subcutaneous 
sutures of fine black silk make 
the application of ligatures un¬ 
necessary; the temporal artery, 
however, may bo ligated when 
it cannot be caught in one of the 
subcutaneous sutures. Tho skin 
is sutured with interrupted 
black silk, and the usual gauze 
dressing is applied; a small cot¬ 
ton pad should always bo placed 
behind tho car—otherwise, the 
lobe of tho ear rnay be com¬ 
pressed against tho skull by the 
head bandage, causing the pa¬ 
tient to complain more of this 
pain than of the pain at tho 
operative site. Singularly 
enough, tho postoperative pain 
is slight. 

In these cases of fracturo of the skull, a definite hematoma of any portion 
of the scalp should always be incised, the blood expressed, and firm local com¬ 
pression applied to prevent a similar collection of blood; otherwise, these hema- 
tomata become infected only too frequently, and the patient dies from a result¬ 
ing meningitis within a fortnight 

POBTOnnATXYB TBBATHBNT 
The routine treatment is as follows: 

1. Elevate the head and shoulders with pillows, 35 to 40 degrees. 

2. Water by mouth as soon as nausea ceases. 

8. 400 c. o. hot normal saline per rectum immediately, and repeated 
every 4 hours for 24 to 36 hours. If the patient shows any signs of operative 
shook, then 400 c. o. of hot black coffee per rectum is administered after the 
operation, and this is repeated 4 hours later, if deemed necessary. Urotropin, 
gr. 5 to 10, may be given in the rectal saline every 4 hours; it is believed to in¬ 
hibit the growth of bacteria in the cerebrospinal fluid, and in this way, possible 



Tio. 30 .—Skin Cumit AmoinunD bt Intkbkopted 
Suturm or Fink Buck Silk. Rubber tiaras drain 
protruding from lower angle ol lnoialon. Sterile game 
dreealnge are now applied. 
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infection and resulting meningitis are avoided. Its real efficacy is doubtful; it 
can, however, do no barm, and it may do some good. 

4. T. 1*. and It. every hour for 12 hours, and thou every 2 hours. 

5. Morphia, gr. % (hyjio.), fur restlessness, and repeat after I hour, if 
necessary. Naturally, the room should be cool and darkened, quietness being 
enforced. On tho day following the operation, liquids, except milk, may bo 
given. 

On the Bccoml day postoperative, the first dressing is made; the drain is re* 
moved, allowing clear cerebrospinal fluid to trickle out; the drainage of bloody 
cerebrospinal fluid and blood itself in these eases, during the first 24 hours after 
operation, may bo profuse, sufficient to soak through the dressings. At least 
one-third of the skin sutures may Is* removed. 

All liquids may now be given; and, on the fourth day postoperative, soft 
diet. 

On the fifth day postoperative, the second dressing is made; nil skin sutures 
are removed, and tho patient is placed upon u light diet.. Thu average duration 
of hospital residence is 10 to 14 days. 


CHOICE or OPERATION 

The osteoplastic “flap" operation should never be performed for eases of 
fracture of the skull, unless there is a lurge depressed area of the vault or there 
are unmistakable signs of a hemorrhagic clot over cither su|N>rior motor area. 
Not only is it n much more dniigcmus and prolonged operation than the simple 
decompression, ns described ulstvc, hut. it. necessitates the resuturing of the dura 
beneath the bone flap—u most difficult proceeding in most eases, as the intra¬ 
cranial tension is high, owing to the edemutous, swollen condition of the. brain; 
besides, even if the dura were not sutured, the replacement of tho lame flap 
prevents a real decompression. Frequently the clot is not to bt; found over the 
motor area of the cortex (even when tho signs are most positive), so that in 
these cases tho operativo site would be over a most important area of tho cortex 
and not even a relief of intracranial tension would Is; obtained; betides, 
there is some danger of producing a motor paralysis by the underlying motor 
cells of the cortex being pressed upward against the bony edges of the “flap” 
operation. As the decompression operation exposes the lower portion of tho 
motor area, it can be readily ascertained by means of a spoon-shaped spatula 
whether a clot exists over a higher portion of the motor tract. However, 
it is not at all necessary to remove all the small clots lying upon the cortex, 
although naturally, if this can be done safely, so much the better; but it 
is essential to offset the general pressure effects of these clots and the accom¬ 
panying edema of the brain, and this is the chief purpose of the decompression 
operation. 

At autopsies upon fractures of tbe base, subdural and cortical clots are fre¬ 
quently found over tbe frontal lobes, the anterior portion (the “tip") of the 
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temporosphenoidal lolies, and at the base. Naturally, to remove these clots 
themselves is impossible, but that is no reason why the general pressure effects of 
those clots should not be relieved; it is surprising how quickly the local pres¬ 
sure effects of a clot or a depressed area of bone will fade away when the result¬ 
ing increased general pressure is relieved by a decompression operation. It is 
for this reason tliut a dmmipression operation is so effective in relieving the 
intracranial condition, especially when the local condition cannot, with cer¬ 
tainty, be ascertained and removed. 

Even in depressed fractures of the vault, unless larger than a silver dollar, 
it is advisable to make a small trephine opening at the edge of the depression 
and then remove the depressed urea entirely with rongeurs. This is a simple 
procedure compared with the removal of the depressed areu in one piece and 
much less dangerous. Resides, a ltonv defect not larger than a silver dollar is 
not to he feared, whereas the replacement of the depressed area of hone “upside 
down” is not always successful- -the hone necrosing at times, and thus making 
possible a number of complications. 

Advantages of Snbtemporal Decompression.—The advantages of the subtem¬ 
poral decompression operation are many: 

1. ITS SITUATION.- (a) The squamous portion of tho temporal bone is the 
thinnest area of the vault of the skull; the subtemporal decompression is techni¬ 
cally, therefore, less dillieult ami much less time-consuming; the average dura¬ 
tion should not. Is; longer than I hour. In eases associated with shock and pro¬ 
fuse intracranial bleeding, the duration of the anesthesia ami operation should 
be lessened as much as careful work and hemostasis will permit. No patient 
should over be sacrificed for speed, as more shock results from rapid bleeding 
than from a moderately prolonged operation. 

(b) It exposes the territory of the middle meningeal artery, a most fre¬ 
quent cause of intracranial hemorrhage in cases of fracture of the skull. 

(c) It also permits excellent, drainage of the middle fossa of the skull, tho 
usual site of fractures of the base. As the squamous portion of the temporal 
bone is removed down to tho base of the skull, the rubber tissue drain at the 
lower angle of tho wound nllows the fret? escape of blood and cerebrospinal fluid 
collecting iu the middle fossn. Resides, drainage through tho split temporal 
xnuBclo does not weaken tho sculp ns it so frequently does if the operation is per¬ 
formed elsowhero on the skull. 

(d) Then again, the sphenotenqtoral lobe is a common site for laceration of 
the brain in these eases, and thus effective exposure and drainage are possible. 

(e) It exposes nn area of the cortex (the temporal lolte) which is a com¬ 
paratively silent area of the brnin; that is, any operative damage that might 
result nt the linnds of n surgeon not trained in the special technic of opera¬ 
tions upon tho brnin, or damage due to pressure of the nerve cells of the cortex 
protruding outward against the overlying tissues on the bony margin of the 
opening, would not be observable clinically, whereas if the motor area of tho 
cortox is exposed, various combinations of paralyses aro very liable to occur. 
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For this reason the decompression operation is comparatively a safe ojieration. 
I hare removed the entire right teniporosphenoidal lolte in a ease of glinmatnus 
degeneration, nnd there resulted no clinical impairment- physically, mentally, 
or psychically. 

8. T1IE I'KEMEKl'E OK THE TEMPORAL M 1 ’ 81 ’LH. The removal of the 
bone underlying the tcmjmrnl muscle in no way weakens the skull, since its bony 
defect is well protected by the thick overlying temjsiral muscle, and a very high 
intraeraniul pressure is necessary to cause a marked bulging of this area. In 
cnaes of irremovable cerebral tumor, usually at the base of the brain, in which 
aubtcmporul decompressions have been |ierformcd to delay and even prevent a 
secondary optic atrophy with resulting blindness from the extreme increased 
intracranial pressure, it is surprising bow tense the decompression amt may 
become and yet a marked protrusion Is* avoided. If the dei'ompression opening 
is not protected by this strong temporal muscle, then a most unsightly de* 
fortuity of hernia ami even a fungus are very possible in tumor eases, and such 
results are common if a bony defivt is made elsewhere on the skull. In eases of 
fracture, however, the intraeraniul tension diminishes rnpidly after the decom¬ 
pression is performed. so that within ^ to l weeks after the operation there is 
usually a depression at the ujtcrntive site. In the subtem]M>ral u]ierntinn this 
“sinking in" is less marked, owing to the thickness of tin* overlying teui]Miral 
muscle, whereas, if only the scalp covered it, the depression would 1 m* very evi¬ 
dent. Not only d«s*s the temporal muscle prevent a hernial protrusion, hut it 
also tends to protect the underlying cortex from later injury by accidents, un¬ 
less a very shnrp-|mintcd instrument is thrust through the opening. 

As stnted nlsive, injury to the underlying temporal cortex is h*ss to ho 
feared than an injury to either higher parietal area. ( In left subtemporal de¬ 
compressions, the motor speech area is usually not exposed by the removal of 
its overlying bone.) In men. the hard rim of the derby hat, as well as the straw 
hat, tends to protect the subtemporal area. Hone plates, in my opinion, are un- 
nccc.-sarv, and I believe they are the source of many complications; if infection 
and necrosis of the bone are avoided, then frequently the patient will complain 
of local pain line to the plate. In large bony defects of the parietal area, they 
may be serviceable, but I have never used them. 


00N0LU8I0H8 

The treatment of fractures of the skull has linen a most discouraging one; 
the mortality in the past has linen f»0 per cent, and more. The expectant pallia¬ 
tive treatment has not been effective in the more severe eases, and the. operative 
treatment has been delayed too long, until the patient was in a condition of 
medullary collapse. Tf the patient did recover after a period of weeks, then 
the danger of posttraumatic impairment was very great, being ns high as 66 
per cent. 

It may be interesting to compare the above figures with the result of the 
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treatment of caaes of fracture of the skull admitted to the department of neuro¬ 
logical surgery of the Polyclinic Hospital during the year ending June 1,1914. 
Naturally, sufficient timo has not yet elapsed to render these figures more valu¬ 
able, especially in regard to tho possible cases of posttraumatic impairment; 
however, since this impairment most frequently persists without cessation from 
the time of the injury, they may be accepted as approximately correct. 

Total number of cases admitted—77. 

Total number of deaths—27 (35.00 per cent.). 

Eighteen of the 27 eases (66.06 per cent.) resulting in death were moribund 
upon admission to ttie hospital; that is, their condition was one of such extreme 
shook, due to the injuries of tho head and of other parts of the body, that an 
operation could not be considered. These moribund cases died without an 
operation within the following time after admission to the hospital: 

4 cases within a few minutes. 

4 cases within 1 hour. 

3 eases within 2 hours. 

3 cases within 6 hours. 

4 eases within 12 hours. 

Total number of cases not operated upon—41. 

Total number of cases dying without an operation—18 (43.9 per cent.). 

Total number of non-opernted cases recovering-23 (56.09 per cent.). 

It must ho remembered that the non-operated cases included the less severe 
fractures of tho skull, fractures which did not produce marked signs of intra¬ 
cranial pressure, the so-called “latent" fractures. Three of these cases, how¬ 
ever, did show a marked incrcaso of the intracranial pressure, and a decom¬ 
pression operation waa advised; the operation was refused. Two of them are 
now complaining of persistent headaches associated with vertigo; one has a 
“cloudiness” of vision with spells of depression; physical examinations reveal 
the signs of an old increase of intracranial pressure. The third patient is ap¬ 
parently as well as ever. 

Total number of caaes operated upon—36, i. e. 46.75 per cent of those 
oases admitted with tho diagnosis “fracture of the skull.” 

Total number of deaths following operation—9. 

According to the above figures, 25 per cent, died after an operation; of these 
9 oases, 5 were moribund at the time of operation, having a pulse rate of 120 
and more, and I should not have operated upon them. It is always wiser to 
wait until the shock subsides, as any operative procedure upon these patients 
with a pulse rate of 110 or more is merely an additional shock. Autopsies 
upon 4 of these 5 patients showed subtentorial fractures with extensive lacera¬ 
tions of the brain and snbdnral hemorrhages. It is doubtful if they would have 
improved to the extent of permitting an operation later, and yet they illustrate 
the futility of operations in this extreme condition, a practice which I no longer 
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follow. Two of the i) death* occurring at U and 1(1 days respectively following 
operation, were due to u meningitis cuused by infected hematoinata of the aealp 
and face; autopsies in both eiioea allowed the operative area hoaled perfectly. 
The eighth case iof the nine) died on the twelfth duy postoperative from pneu- 
monia; the patient waa seventy-live years of age. The ninth ease died on the 
sixth day jKistoj>erative from a meningitis- -probably due to a "slip” in the 
operative technic. 

The eases which wen- o|>crntcd upon were naturally the more severe ones 
—cases where it was believed that an ojwration would givo the patient the only 
chance to recover; they were severe eases, also, on account of the danger of a 
medullary edema resulting from the high intracranial pressure. Resides the 
danger to the life of the patient, an ojK-rntion was advised in tho hope that no 
postoperative impairment either physical or mental—-would occur; in only 4 
of these cases has there been as yet any impairment observed resulting from the 
laceration of the braiu; a longer period of time, however, is necessary for data 
regarding this phase of the subject. 

The operation itself is a simple one, mpiiring no special technic other 
than a due respect fur the anatomy of the tcui|>oral region of the skull and tho 
observance of a rigid asepsis: an exjiert anesthetist is most important. 

Tt is after a consideration of the literature u|hhi this subject and of tho eaaoa 
outlined alaive that 1 am of the opinion that the operative treatment for se¬ 
lected cases of fracture of the skull showing marked signs of intracranial pres¬ 
sure is far superior to the expectant palliative treatment, and that the opera¬ 
tion most suitable for these cases is the mihtcniporal detromprossion. 
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OPERATION'S I'l'ON THE HKAIN AM* ITS MEMBRANES 
('llAKI.ES a. ICl-SHKKU 


CRANIOCEREBRAL TOPOGRAPHY 

Up to within went, times, the surgery of the brain was that of tho motor 
convolutions, ami the need for complete knowledge of the relations of tho sur* 
face of the brain to the skull hud only practical iui|Nirtance in relation to tho 
Rolundic urea. The past few decades have brought hIhiu! a great change, and 
now there is hardly a part, of the brain, of its surface as well as of its interior, 
that huB not surgical significance. Today the brain surueon must thoroughly 
understand not only the relation of the various convolutions and tissurea of 
the brain, of the nerves and other structures to the surface of the skull, hut ho 
must have a thorough knowledge of the relations of the ventricles to tho 
surface. 

To a certain extent, however, it. must, la* acknowledged that the nan of 
large hone Hups has made an exact cruniocerchrul topographical knowledge not 
absolutely indispensable in every east;. 

A description of the relations of the surface, of the brain to the surface of 
the skull presupposes a knowledge- of the lobes, convolutions und fissures of tho 
brain, of the localization of functions, of the relation of the cerebral and 
cerebellar lobes to the inner surface of the skull. The reader must be referred 
for most of the details to works on anatomy und physiology; a general outlino 
will be given in what follows: 

The brain comprises the cerebrum, the midhruin, the cerebellum, the pong, 
and the medulla oblongata. The medulla is continuous with the spinal cord, 
the pons the continuation of the medulla; the ccrclsdlum occupies the inferior 
occipital fossa and forma the posterior boundary of the fourth ventricle, being 
connected by bands of nerve tissue, the peduncles, with the midhrain above, 
the pons in the middle, and the medulla oblongata la-low. The midhrain is 
continued upward from the pons and mainly consists of the two jasluncles of 
the cerebrum; the cerebrum comprises all of the remaining part of the brain. 
The two cerebral hemispheres, united by the corpus callosum, occupy the vault 
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of the cranium, the anterior and middle fossa*, and the superior occipital 
fosse. Within tho cerebral hemispheres are the third and the lateral ven¬ 
tricles. 

From the sides of the medulla arise the ninth, tenth, eleventh and twelfth 
cranial nerves. From the recess between the medulla and pons spring the 
seventh and eighth nerves, while from the ridge lietwecn the pons and medulla 
spring the sixth pair of nerves. The cerebellum consists of two lateral lobes 
joined above and below by tho superior and inferior worm. The cerebellum 
occupies the posterior crucial fossa and is separated from the cerebrum by the 
tentorium. Its upper surface is in contact with the tentorium, its outer parts 
in close contact with the pctrouB portions of the temporal bone behind and ex¬ 
ternal to tho interna] auditory meatus. 

The midbrain is tho Hliort constricted part of the hraiu which unites the 
pons and corcbelium below with tho corchrum ubove, and contains within its 
substance the communication liutwccn the third and the fourth ventricles, the 
aqueduct of Sylvius. Tumors in this region cause an early compression of 
the aqueduct with marked internal hydrocephalus. 

The cerebral hemispheres are separated by the longitudiual fissure in 
which lies tho falx cerebri. As tho luttcr extends only as deep ns tho corpus 
callosum, it follows that, below it, pressure can Ik; transmitted from one side 
of tho corebrum to the other, while above the level of the fret; Imrdcr of tho falx, 
this part of tho dura offers considerable resistance to pressure u{mui it. Hence, 
expanding lesions in tho deeper parts of the brain are much more apt to give 
bilateral symptoms, while those situated more near the convexities of the 
hemispheres give for a long time unilateral symptoms. 

The surface of tho cerebrum is divided by fissures into convolutions, and 
somewhat arbitrarily into lobes. '1'hus the central fissure and anterior limb of 
the Sylvian fissure mark off tho frontal lobe; lietwecn the central fissure in 
front, the parieto-oceipital and transverse occipital behind, and the posterior 
aim of the fissure of Sylvius, below and to the side, lies the parietal lobe; 
behind the, plane of the parieto-oceipital fissure lies the-occipital lobe; below 
the plane of the fissure of Sylvius, the tomporal lobe. 

THB RELATION OF THB GBBBBBAXi HEMISPHERES TO THE OtJTES 
SURFACE OF THB BKXWL 

Before I describo the methods by means of which the various regions and 
' |he main fissures and convolutions of the hemispheres can bo marked out on 
the surface of tho scalp, a short account of the relations of the brain to the 
surface of the cranium is necessary. 

. The greater part of the cranial cavity is occupied by . the cerebral hemi¬ 
spheres. Enveloped by the membranes, they fit closely within its walls, caus¬ 
ing depressions and elevations on the inner surface of the cranial bones. The 
tipper mesial borders of the hemispheres do not reach to the middle line, re* 
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maining separated from each other for to 1 era. Tnferiorly the hetni- 
spheres roach nearly t«» the eyebrow in front, to the upper margin of the aygoma 
laterally, and to the superior curved lines of the oeeipitai hone behind. Thus, 
if one desires to expose the under surface of a frontal lobe, one had beat ap* 
proaeh it on a level with the eyebrow (as is done in Fruitier’a approach to tho 
hypophysis). If the surgeon desire's to ex|>oac purt of the base of the brain in 



the region of the tcm|K»ral lolie, he must remain liclow the level of tlio xygoma 
(as is done in the low approach to the Gasserian ganglion according to Gush¬ 
ing, taxer, etc.). 

The main (tarts of the upper and middle frontal convolutions correspond to 
the frontal region of the frontal bone, and tho center of the frontal eminence 
is usually over the middle frontal. 

The anterior central convolution and tho bases of tho frontal convolutions 
lio beneath the anterior third of the parietal bone; under the remaining 
parietal lame lie the parietal and sometimes a small part of the occipital lobe; 
the occipital lobe lies under the occipital bone to about the level of the 
superior curved line. The greater part of each temporal lobe lies beneath the 
squamous portion of the temporal and a small part of the parietal bone. 

The whole of the third and lateral ventricles, excepting a small part of the 
posterior horn, lies, from the lateral aspect, within the area of the temporal 
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fcasa. The accompanying diagrams, after Symington, illustrate the extent and 
relations of these ventricles (Figs. 1 and 2). 

Neissor and Pollack have given a detailed description of the points on the 
skull where punctures must bo made for the exploration of various parts of the 
brain. The accompanying diagram from their paper gives tho points which 
they recommend (Fig. 3). The main danger in performing brain puncture 
according to Neissor and Pollack’s method is injury of important blood ves¬ 
sels, the middle meningeal artery or its main branches, the dural sinuses 
(especially tho transverse sinus in puncture of the cerebellum), the large 
cerebral veins in tho fissures of Sylvius, and largo pial veins on the cortex and 
the base of tho brain. On account of the Manger of injury to these vessels, I 



believe that braiu puncture should never bo done without exposure of the 
cortex itself as described in tho section on exploratory puncture of the brain. 

According to Steiner, the anterior branch of the middle meningeal artery 
lies under the point of crossing of two lines, the one a vertical which passes 
through tho middle of a line drawn from the glabella to tho tip of the mastoid 
process; the second, a horizontal at tho level of the glabella. 

The main artery lies under a point about five centimeters behind and a 
little more than 1 cm. above the zygomatic process of the frontal bone. This 
point corresponds to that recommended by Kocher and Poirier, a few centi¬ 
meters above the middle of a lino drawn from the external auditory meatus to 
the baso of the frontal process of the malar bone. 

Tho position and course of the transverse sinus will be described in the 
section devoted to the anatomy of subtentorial tumors. It is advisable to avoid 
puncture of the temporal lobo because injury to the large veins in the fissure of 
Sylvius is not always avoidable and tho attempt should never be made to ex¬ 
plore tho base of tho brain with a needle unless the brain has been well ex¬ 
posed through a craniotomy opening. 

For exploratory puncture of the frontal lobes Neisser and Pollack recom- 
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mend two poiuta, one 4 cm. above the mobile of the supra-orbital margin, and 
the second 4 cm. above the first point. The cerebellar hemisphere can be ex* 
plored through a puncture opening made in the middle of a line which con¬ 
nected the tip of tho mastoid process with the external occipital protuberance. 



otu lobes of the brain according t<> then authors. 

The middle of the temporal lobe is reached through an ojtoning ] to 1 y* cm. 
above the lobe of the car or 1 cm. in front of this point. 

For an exploratory puncture of the Kolandic area, of tins parietal and 
occipital lobes, otic must first determine the location and extent of the fissure 
of Rolando as will he descrilicd in what follows, und then it will be easy to find 
the points for puncture from Xcisscr and Pollack’s illustration. 

When there is dilatation of the lateral ventricles, punctures of the oxposed 
brain to a depth of two to four centimeters will usually reueh some part of the 
ventricle, if the general direction of the ventricles is kept in mind. Puncture 
of the undilated ventricle is not always easy. The ventricle can be reached 
either through Kocher’s point (2 to 3 cm. lateral to the point of junction of the 
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fM. Lar* Cuuiu Humnu wire Points in Antbhioh Central Convolution Which 
Rhmnb to Fabadic Stwclation. (Fedor Krause.) s— extension and inward rotation of foot; 
b alavatioo and abduction of arm; o>, o*—flexion and extension of second, third, fourth and fifth 
flngsn; d‘. d*—extension and flexion of index finger; e—extension of fifth finger; f—contralateral 
■rslids; g —angle of mouth; h—mm. aygomatic and levator labii superioris; i—mass e ter: k—external 
pt e ry g o i d; li, U, la, li—oontraction, opposition, extension, marked flexion of thumb; mi, on, mt, 
me—ulnar flexion, palmar flexion, radial flexion, dorsal flexion of wrist; ni, n,—extension and flexion 
of elbow. 


flier being placed upon certain landmarks on the skull (Fig. 6). Although 
good results are possible with Kochor’s cyrtoineter, I have usually located the 
central convolutions more exactly by the method of Kronlein, and would 
therefore recommend the latter for general use. 

In order to be able to determine the location of centers on the surface of 
the brain, the surgeon must have a good working knowledge of cerebral loeali- 
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ration. Our knowledge of cerebral localization is baaed upon tbo researches 
of Ferrier, Horsley, Monk and others upon monkeys, and upon the results of 
faradization of the exposed hunntn brain by Horslev, Krause, Cushing and 
others. The accompanying diagrams from Krause and from Horsley give a 
good idea of our knowledge up to the present time (Figs. 7 and 8). 



Fio. 8 .—Cerebral Localisation. (Horsley.) ■—visual ami: h—mtumry speech; c —pIs tysinAI 
d—chewing; o—larynx; f—tongue; g -movement of opening mouth; h—motor speech; i—retrsetion 
of angle of mouth; j —raining angb* of mouth; k-HJontralatfriil movement* of «ywi; I contf*Ut*fiu 
cloture of eyelid; m—contralateral turning of head and movement of eye*; n—movement# of thumb; 
o—movement of index finger; p -movement at wriat; q~movement at elbow; r—movement of 
shoulder; n —movement at hip; t—turning of head to opposite aide; u—movement of trunk; v—hip; 
w—knee; x—movement at ankle joint; y—large toe movement; s—movement of smaller toes. 

It will be a great help to the surgeon who desires to become expert in 
cranial surgery to study the situation and variations of the main fissures and 
convolutions in a large number of human brains, so that ho will have a good 
idea of the differences in shape and direction. Dissection of a number of skull* 
in order to determine the correspondence of craniocerebral measurements aa 
marked out on the scalp and the actual position of the fissures will bo found 
to be of value. As Froriep has shown, most brains in their relation to the skull 
cavity follow either a frontipetal or an occipitopetal type. In the former class 
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belong all brains in which the frontal part occupies relatively a large part 
of the cranial cavity and in these the central fissure occupies a more vertical 
position. In the occipitopetal type a larger part of the cerebral hemispheres 
lies posterior to a vertical line drawn through the external auditory meatus, 
and in these the central fissure runs obliquely backward. Other differences de¬ 
pend upon age and raco. 


EXPLORATORY PUNCTURE OF THE BRAIN; ASPIRATION OF THE 

VENTRICLES 

Historically it is of interest that Middeldnrpf proposed exploration of the 
brain by means of aspiration ns early as 1K5U. lie was followed by Maas, 
Gibior and Spitzka, Schmidt, Payr, Kochcr and others, but our real knowledge 
of this procedure dates from the publications of Pollack ami N'eisser. They 
proposed the routine exploration of the brain for diagnostic purposes, by means 
of aspiration with a small needle through a small drill opening in the skull, 
and recorded a large number of cases in which they had l»eon able to locate 
collections of blood, of pus, und tumors by this means, liy aspiration of the 
brain thoy wore ubio to removo small bits of tumor tissue and thus definitely 
localize otherwise unlocalizablc new growths. They claim that the method is 
a very simple one, almost free from danger, and dcscril)cd the points on tho 
surface of the skull where tho puncture should lie made in order to reach defi¬ 
nite parts of the brain. 

With a small electric drill 2 to 4 mm. in diameter, under local anesthesia 
(or general anesthesia, if necessary) tho hone is punctured, care being taken 
that the drill is withdrawn as soon as tho bono has l»ecn perforated. It is 
unnecessary to make an incision in the scalp, for the rapidly revolving drill 
will penetrate that soft part without trouble. Through the drill opening an 
aspirating needle with stylet is passed until the resistance of the dura is felt. 
If an extradural collection of fluid is susjiectcd, the stylet is withdrawn from 
the needle, the syringe attached and aspiration performed. If a subdural col¬ 
lection of fluid is suspected, the needle is pushed through the dura and aspira¬ 
tion done. 

Sometimes it is difficult to find the drill hole in the hone with the needle 
because tho scalp has been moved away from over the small opening, and vari¬ 
ous devices have been suggested to fix the soft tissues of the scalp during the 
drilling of the bono and the introduction of the needle. I have never found it 
necessary to employ any of these. If the senlp is well supported while the bone 
is being drilled, it is usually easy to find the drill opening in the bone with the 
point of the aspirating needle. At the worst, the operator has to move around 
the needle a little until the opening is found. 

When aspiration of the brain is to be performed, the needle with the stylet 
in place is gently pushed into the brain a short distance, the stylet withdrawn. 
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the syringe attached and aspiration done. The brain tissue obtained is care¬ 
fully kept foi examination. If necessary, the needle is pushed deeper and 
further specimens of tissue obtained. Various parts of the brain—cerebral 
lobes and the hemispheres of the cerebellum can lie explored in this manner. 

The needle to be used should lie blunt at its |*ii»t ( Fig. t>) and should be 
marked oil in centimeters. It should have a well-tilting stylet. 

I do not believe that exploratory brain puncture should ever be performed 
on account of the danger of injury to large pial vessels. It is perfectly safe to 
explore the extradural and intradural spaces for collection* of tluid, hut when 
the brain itself is to be aspirated, a trephine ojaming in the skull followed hy 
a small incision in the dura should lie made, with ex|Misure of the surface of 
the bruin, und selection of u spot on the cortex which is free from pial vessels. 
Nevertheless, the method of Ncisscr and Pollack is worthy of mention. Tho 
diagram from Ncisscr and Pollack’s pajier shows the points on tho skull 
through which they made their punctures. I have referred to these (mints in 
detail in the section devoted to craniocerebral topography (Fig. lit. 


Kill. II. -NtEKIlMC WITH SriLrr SOB i’l'NCri’BB OF VsMTHIll.K*. 

When an owning in a part of the skull is made with n drill or trephine 
and n small incision in the dura added, uspirntimi of the brain itself is prac¬ 
tically without danger, and this method is the one to lie used. not. only for 
exploration for abscess, cyst, or tumor, but also for aspiration of the ventricles 
and, when indicated, for injection of tluid into the ventricles. 

At any time during the course of a cranial o]icrulinu, aspiration of the ven¬ 
tricles may lie necessary, and with a knowledge of the size und location of the 
lateral ventricles, the surgeon should have no difficulty in reaching the ven¬ 
tricles from any part of the brain he has exposed. If the ventricles are 
dilated, they can usually be punctured with case. For the exact location of 
tho ventricles 1 refer the reader to what is said in the section devoted to e,rhnio- 
cerebral topography. The lateral ventricles can Is 1 reached with an aspirating 
needle from any part of the exposed cerebral hemispheres. If it is desired 
to aspirate the lateral ventricle in the course of a subtentorial ojierntion, it is 
advisable to remove a little of the occipital lsmc in an upward direction 
until the dura over an occipital lolic is exposed, then to make an incision */•» 
cm. in length in the dura, and through this to introduce the needle. 

For aspiration of the ventricles as an operation js;r sc, one of the following 
methods should lie adopted: In infants a needle should Is- introduced down: 
ward and a little backward through the lateral angle of the anterior fontanel; 
at a distanee of 2 to 4 cm. the needle will enter the lateral ventricle. As the 
needle, armed with its stilet. is introduced, the surgeon must lie careful that 
the needle is kept pointing in one direction so that no injury to the brain 
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ocean. As soon as the needle has been introduced for 2 to 3 cm., the stilet 
is withdrawn, and tbe needle then carefully pushed forward until fluid is ob¬ 
tained. If the fluid does not run well, it is perfectly safe to attach a syringe 
and slowly draw out the fluid. This must be done with great gentleness, the 
left hand, supported on the patient’s head, holding the ncedlo in place. * No 
matter how marked tho distention of the ventricles nor how great the pressure 



Ito. 10 .—Puncture of Late rax. Ventricle—Keen’s Method. 


fluid, no more than 50 to 60 c. c. should ever be withdrawn at one time. 
If a fluid or serum is to be introduced, it is advisable to remove at least as 
ASiich cerebrospinal fluid as is to bo injected. In the hands of the experienced 
brain surgeon it is safe to inject the fluid with a syringe; it is usually better to 
allow the fluid to run in through a small sterile glass funnel with a rubber con¬ 
necting piece. If the fluid will not run in well, the funnel can be raised the re¬ 
quired distance above the head of the patient. 

Aspiration of the ventricle in adults or in children in whom the an¬ 
terior fontanel has closed, must be done either from the side (Keen, Fig. 
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10) or from near the median line (Koeher, Fig. 11). At a point about 8 cm. 
behind and 3 cm. above the'external auditory uteatna, a small incision is made 
in the scalp, a button of bone removed with the trephine, a small incision made 
in the dura, and a needle with blunt end introduced directly inward pointing 
toward the external auditory meatus of the other side. At a dopth of about 



7m. 11.— Puncture or Unuii Vaimucu—Kocaaa’s Method. 


5 cm. the ventricle is punctured. I do not believe that this lateral aspiration 
of the ventricle is as safe as the method of Koeher because the width of the ven¬ 
tricle is much less than its depth and therefore it is much more likely that the 
opposite wall of the ventricle will be injured by the point of the needle when 
the latter enters it in a transverse direction. 

The best method for aspirating the ventricle is from above according to the 
procedure of Koeher. The point at which the scalp U incised and the trephine 
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is applied to the bone is the same as that for puncture of the corpus callosum 
(q. v.). The scalp is incised in a transverse direction for about 3 cm. begin¬ 
ning just behind the coronal suture and about 2 cm. from the median line. In 
the middle of this incision a button of bone is removed with the trephine, a 
small incision is then made in the dura, and tho needle introduced downward 
and perhaps very slightly backward (Klsbcrg) to a depth of 5 to 6 cm., when 
the ventricle will be entered by the point of the needle. The needle must be 
carefully supported by the operator or un assistant so that its direction may be 
kept constant while the fluid is escaping so that it will not be pushed in more 
deeply during the manipulations. 

Fraser recommended that the lateral ventricle should be aspirated through the 
posterior part of the first tcni|iorii] convolution, but, us above mentioned, the method 
of Kochcr is the best and snfest procedure for vcntriculur aspiration. 

Tho operation of ventricular puncture is without danger. It can often be 
dono under local anesthesia. Aspiration of the ventricle through the anterior 
fontanel in infants requires no anesthetic. 

In a number of instances I have endeavored to benefit cerebrospinal menin¬ 
gitis and posterior basic meningitis by means of a washing out of the entire 
vontricular system. For this purpose one needle is passed into the -ventricle 
and another into the spinal sulmrachnoid, and thmugh-nud-thmugh irrigation 
attempted. Tf the foramen of Mugcndie is not closed, the through-and-through 
irrigation can bo done. The fluid is nllowcd to run into the one needle undor 
a very low pressure by means of a moderate size funnel which is raised a few 
inches abovo the level of tho ventricle, and will Ihj found to drop out slowly 
through tho spinal needle. It is advisable to color the fluid with a little sterile 
methylen blue solution so ns to have an indicator that the fluid is really run¬ 
ning. I have used saline solution and 1: 1,000 tincture of iodin solution for 
the irrigation and have continued the washing out of the ventricular system 
for one-half hour. Soino of tho patients were undoubtedly improved for a 
time, but none of them was definitely cured. The method deserves further 
trial. 


TEOHNIO 07 INTRACRANIAL OPERATIONS 

Some one has said that the operation of trephining is “as old as the hills”; 
it is certain that the skull was trephined in old times, for even Hippocrates 
speaks of the “antiquity" of the operation. Trephining was performed dur¬ 
ing the Neolithic period, for skulls with openings exist in ethnological collec¬ 
tions all over the world. Sharpened shells and flints were the rude instru¬ 
ments employed, the operations being done to oust “evil spirits” from the 
heads of individuals suffering from epilepsy and insanity. 

The hand trephine was known to the ancients in a form not differing essen- 
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Hally from that of modern time*. ami good sjieoimeiiK were discovered in tho 
ruins of Pompeii and an* on exhibition in tlu* Pompeian Museum in Naplos. 
The operation of trephining is depicted in many old prints of the twelfth and 
sixteenth centuries. 

During the seventieth and eighteenth centuries the operation was per¬ 
formed very often for fractures of the skull, and in the writings of the day we 
find eases which are cited to illustrate the lieucticia! effects of the n|torution. 
(See tiullez. “I.a trepanation du crane": l.ucas ('hampionnierc, “l\tilde his* 
torique et chirurgiquc sur la trepanation du crane." etc .) 

The introduction of aseptic surgery, the knowledge of the differentiation 
of functions in different parts of the brain, and the technical advances 
since Wagner's osteoplastic tlap method have alien'd the cut in* character 
of the operation of craniotomy, bringing it out of the narrow field where 
small openings were .nude for traumatic lesions into the wide field where 
the skull was opened without fear for a large variety of intracranial affec¬ 
tions. 

Then* is no more attractive study for those who are interested in the history 
of medicine than the gradual development of the o|M*rntion of trephining; only 
the above short consideration of the subject cun lie given. 


GENERAL PRINCIPLES UNDERLYING CRANIAL SURGERY 

Shall the Opening in the Skull Be Hade by Removal of the Bone or by Ofteo- 
plaatic Flap*?- Some surgeons. foremost among whom is the Nestor of Neuro¬ 
logical Surgery. Sir Victor Horsley, remove the Is me entirely, leaving liehind a 
large defect, in the walls of the cranial chandler. Most, operators, however, 
prefer to make osteoplastic flaps whenever possihle. so as to restore the integrity 
of the Is my walls at the conclusion of the ojM*ration. In the drainage of all 
abscess a simple trephine opening will often sufliee. for the exposure of one or 
both cereliollnr hemispheres the Um«* had liettcr lie sacrificed, and also for the 
exposure and removal of the tiasserian ganglion or the division of the sensory 
root of the trigeminus. As I have already mentioned, the lame must, ulwaytt 
be removed for a cerebral or cereladlar decompression. 

Sometimes it is necessary to combine the two methods. Thus in tho ex¬ 
posure of lesions in the teni]iorosphenoidal lolie. I have frequently made an 
osteoplastic flap with its base in the subtemporal region, and for liettcr ex- 
poaurc have rongeured away the lame Inflow the base of the flap well down to 
the floor of the middle eranial fossa. Similarly, in Frazier’s operation for the 
exposure of the hypophysis through the anterior eranial fossa, an osteoplastic 
flap is turned down over one frontal region, and the orbital roof rongeured away 
as far hack as the optic foramen. 

Osteoplastic flaps must always Ik* made rather too large than too small. As 
was pointed out bv Hartley, the, base of an osteoplastic flap should Iks in tho 
thio-boned temporal region whenever jmssible; at least one part of the cireum- 
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ferenoe of the bone flap should be beveled so that no pressure upon the dura 
can occur when the flap is returned into place. 

One* or Two-Stage Operations.—Horsley was the first to suggest that opera¬ 
tions for intracranial disease should be dono in two stages, the opening in the 
dura and the intradural manipulations being reserved until the second opera¬ 
tion. By this means tho mortality of operations for brain tumor has been much 
decreased. I believe that operations for tumor beneath the tentorium should 
always be dono in two stages, but that many operations for tumor or other 
disease of the cerebral hemispheres can be dono at one sitting. If the condition 
of the patient is good when tho skull is open the operation can often be success¬ 
fully concluded at the one stage. It is no little, trial for a patient to be sub¬ 
jected to two anesthesias and operations. In about one half of tho cases I have 
had I have boon able to do a one-stage operation. It is hardly necessary to stato 
that at the conclusion of the first part of a two-stage operation tho wound must 
be sutured as carefully as if tho surgical interference had been definitely 
completed. 

Shock in Cranial Operations. —Much has been written concerning tho shock 
of cranial operations, but I agree with those who believo that most patients 
stand the interference well if done by the trained and expert worker in this 
special field. Formerly I was accustomed to have blood-pressure estimations 
made during the course of every intracranial operation. After Cushing and 
Frazier had called especial attention to the variations in pressure during these 
operations, and the frequency of sudden falls in the pressure during intra¬ 
cranial manipulations, I made continual use of the method. Since I have 
learned to control blooding, and to shorten tho length of my operations, I have 
found less and less use for these blood-pressure estimations. The “shock” of 
a brain operation is to a large degreo proportionate to tho amount of blood lost 
and the roughness of manipulations. Cushing, than whom there is no more 
exporiencod operator, well states tho condition of affairs: “I am well aware 
that it is a common belief that cranial operations are prone to causo ‘shock,’ 
lull it is a personal conviction, due to careful observation of blood pressure 
changes in these operations, that so-called shock, in the majority of cases, is due 
either t to loss of blood or to cerebral trauma (concussion) brought on by in¬ 
judicious methods of entering the skull.” I would add, too rough handling of 
brain tissue and sometimes excessive faradization of the cortex. 

Marked pallor, fall in blood pressure, weak and rapid pulse, and irregular 
respiration are apt to occur during subtentorial operations, and the surgeon 
must be extremely careful in' his manipulations around the pons and medulla. 
The suboecipital opening should always be a large one, and the bone should be 
removed into the foramen magnum on both sides. 

For the exposure of cerebral lesions a largo opening in the skull must be 
-made; in net a few eases brain tumors have not been found at the operations 
because the opening was too small. The larger the craniotomy the less will the 
surgeon, during the removal of a tumor, be troubled by the prolapse of the 
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brain. Thus for the exposure of a part of the motor convolutions the entire 
Rolandic area and the adjacent convolutions must be laid bare; the exposure of 
the temporal lobe requires a lame Hap. laying bare also parts of thu perietal 
and occipital regions. 

TECHNICAL DBTAILS OF IMPORTANCE IN CRANIOTOMY AND 

CRANIECTOMY 

1. The Pretention of Hemorrhage." -Horsley declares that chloroform 
should be used in all cranial operations on account of the fact that leas bleeding 
occurs. Most surgeons, lioviwr, use ether by preference (( usiting, Krause, 
Borchard, Frazier, etc.), and 1 agree with Cushing that tins danger from 
chloroform more than balances the increased bleeding during operations under 
ether anesthesia. 

The amount of bleeding from the scalp and brain is distinctly lesa when the 



Kio. 12. —Position or Patismt itm Cbaniai. Qfkhatiom. 


head of the patient is on a higher level than the rest of the body; the head end 
of the operating table should therefore always be raised during the operation. 
Occasionally it is of advantage to have the patient in an almost sitting position 
(Fig. 12), and Frazier has devised an operating table for this purpose. 

The scalp is a very vascular tissue, and many methods have been devised to 
prevent loss of blood when the scalp incision is made. In many cases a com¬ 
plete hemostasis can be obtained by means of the elastic tourniquet, which is 
applied tightly around the head. This tourniquet must lie oyer the supra¬ 
orbital ridges, below the external occipital protuberance, and just above the 
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lobes of the ears. A number of elastic tubes or bands havo been devised for this 
purpose (Cushing, Brewer, etc., Fig. 13), but the tourniquets have a great 
tendency to slip upward or downward over the frontal region. It is, therefore, 



Fn. 13 .—Toukniqukt witb Tape to I*kb- 
vbkt Slipping. (C.'umIuiir.) 


necessary to have a tape which connects 
the frontal and occipital parts of the elas¬ 
tic tube. T believe that the easiest and 
best method for the prevention of hemor¬ 
rhages from the scalp is by means of the 
suture recommended by Ilcidenhuin. In¬ 
stead of the double row of BUtures de- 
scrilted by Ileideuhain, 1 usually pass one 
continuous suture around the area to be 
made anemic and within which the scalp 
incision is to be made. I generally use 


stout chromic cutgut on a full curved 


needle, and pass the needle through all the tissues down to the bone (Fig. 
14), so as to bo sure to catch the largo vessels which run in the periosteum. 
The needle must be entered a little behind the spot where it lust emerged, 
thus formiug a series of loops in the scalp. At the conclusion of the opera- 



f fa, 14. —Hemostatic Suture op Scalp. (Hpidonhain.) A shows the correct and B the ineotreot 

suture. 


tion, and after the scalp has been sutured, the loops of the running sutnre 
are cut and removed. 

I have had no experience with the plates described by Kredel or the various 
forceps or other devices that have been suggested, for I have found the modified 
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Heidenhain suture to be entirely satisfactory. When a small incision only is 
made in the scalp no suture of any kind is necessary, for the few bleeding 
vessels can bo caught with artery damps. 

Hemorrhage from the lame can usually bo controlled with the so-called 
Horsley wax ordinary U*es' wax which has Ih*oii ladled in per cent, carbolic, 
solution to make it sticky. Weeding from large lame sinuses may Ik* very 
profuse; this bleeding often requires that a small wooden plug lie hammered into 
the opening and various sized wooden plugs shur|H*ucd at one end must bo kept 
ready. 

Hemorrhage from one of the venous sinuses can usually Ik* controlled by 
gauze packings, but sometime-- the sinus must la* ligated. For this purpose a 
small incision is made in the dura well out-idc of the edge of the sinus on,each 
side, and an aneurysm needle with catgut or silk passed around the sinus, cure 
being taken that the ms-dle is passed well U*lnw the sinus. In ligating the longi¬ 
tudinal sinus the falx cerebri has to lte jterforated ; in the cast* of the Iransversn 
sinus the tentorium has to la* punctured with the needle. The longitudinni 
sinus is alamt il to ** mm. with* in its anterior part, ami it Imvoiucn gradually 
wider until it is l - _* to !.'■ mm. wide near the external tat-ipilnl protnla*ranc«*. 

It. is. however, rarely mvc.—ary to pass a ligature around a sinus unless the 
sinus is to be completely divided or a part of it is to la* resected. It is gen¬ 
erally |s)ssible to stop bleeding by packing the lumen of the sinus with a small 
pledget of gauze. Very often the wound of the sinus can la* closed by a running 
suture of line silk, after pre-sun- has la-en made on lmtli sides of the point of 
injury. I have several times controlled the hemorrhage after the method of 

Rovonstorf. A ..lie with suture is passed in and out of the dura on each 

side of the sinus: the suture is then tied ami the sinus wall thus compressed. 
Two or three sutures passed in this way will usually sutliee to stop even a very 
active hemorrhage. 

For the control of bleeding from the brain tis«ue a number of devicea am 
useful. Vessels that can Is- grasped with tine artery forceps must. Is- ligated. 
General oozing from the brain tissue will generally stop after a short compres¬ 
sion of the bleeding surface with a gauze sponge wrung out in hot saline solu¬ 
tion. Weeding can also Is* controlled by menus of pressure with small hits of 
sterile absorbent, cotton, but. the operator must Is* careful that all of thn pieces 
of cotton are removed before the wound is closed. * toy.ing of blood from a small 
area can he very satisfactorily controlled by minus of pressure with a small 
piece of muscle tissue cut from the edge of the scalp wound. The pieco of 
muscle becomes adherent in a few moments and is allowed to remain. 

ltcfore the cortex of the brain is incised pinl vessels of any size must bo 
doubly iigated. The bleed im_ r from cut pint vessels, even if not. profuse, is very 
disturbing, for the surface of the cortex quickly Us-omes covered with a layer 
of blood and the fissures are then more or less obliterated. 

2. Faradisation of the Cortez. —Faradization of the cortex is used to de¬ 
termine the location of centers in the Holandic area. For this purpose a uni- 



678 OPERATIONS UPON THE BRAIN AND ITS MEMBRANES 


polar electrode is best used constructed after the model of Cushing (Fig. 15). 
This consists of a platinum wiro insulated by means of a piece of rubber tubing 
and inclosed in a piece of glass tubing. The other pole is an ordinary sponge 
pad applied to some part of the body of the patient. The unipolar electrode of 
Cushing can be boiled, and on account of its length can be handled by both the 
operator and the assistant who controls the electric battery. The current used 
should be just strong enough to cause a slight muscular contraction when 
applied to the tongue. 

In order to pick out exact areas on the cortex by means of faradization tho 
pia mater must bo pricked open with a needle or tho point of a scalpel so that 



Fio. IS.—Cubhinu's Htkrimeable Electrouk. 


the electrode is applied directly to the cortex. Otherwise thcro will be too 
much diffusion of tho furadic current. 

As Krause was the first to jNiiut out, the cortex docs not respond to the 
fnrudic current in some individuals. In the majority of instances, however, 
prompt responses to tho current will occur. 

Boforo tho electrode is applied to the cortex the face of the patient and tho 
upper and lower extremity of the side opposite to that on which the brain is 
exposed should Ihi uncovered, and an assistant instructed to watch the parts for 
tho least muscular twitching or contraction. 

Faradization should not 1 h‘ long continued; when the area desired has been 
located tho electrode should In; removed. After long-continued faradization tho 
patient sometimes shows symptoms of shock, and 1 have once observed marked 
irregularity of the pulse for u number of minutes after the faradizntion had 
been discontinued. 

3. The Value of X-Bay Examinations in Cranial Surgery.- X timorous at¬ 
tempts havo lieon made to demonstrate the presence of a brain, tumor on the 
X-ray plate, but in tho majority of instances these have been unsuccessful. It 
may be that in the future, with a greater refinement in X-ray technic, we 
shall be ablo to determine tho presence or absence of a new growth by this 
means; up to tho present almost tho only tumors that, have been shown by 
X-ray examination are the following: Bony tumors arising from tho cranial 
bones and now growths which havo undergone calcareous changes (hypophyseal 
and parahypophvseal growths and some tumors of the pineal gland). 

Tho localization of a new growth may lx? made by means of tho X-ray if 
orosion of part of tho skull hns occurred, as I observed in one instance. Tho 
X-ray is of value in tho determination of the size and shape of the sella turcica 
and of the frontal and sphenoid sinuses before an operation upon the hypophysis. 
X-ray plates will give the surgeon a good idea of tho thickness of the skull upon 
which he is going to operate, of the location of the bony fissures, und of the 
large branches of the meningeal arteries. 
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That the X-ray is indispensable for the localization of foreign l todies (bill* 
lets, etc.) and of fractures of the vuult and haw* is mentioned only for the itako 
of completeness. 

An X-ray examination of the skull should therefore la* made before every 
intracranial o|>erntinn. and will sometime* give most valuable information. 

4. The Closure of Defect! of the Dun and the Bony Skull.- -Randy the ne¬ 
cessity of closing a defect of the dura arises after a cranial operation. This is 
liest accomplished by fascial transplantation. A piece of the fascia* lata of the 
patient n little larger 
than the defect which 
is to Ik* tilli'il is re¬ 
moved from the thiuh. 
cut into shape, and ac¬ 
curately sutured into 
place in the dura. The 
fascial transplants heal 
in very satisfactorily. 

Occasionally defect* 
in the Imiiiv skull, left 
after cranial o|H*rations 
for fracture of the skull 
or for intracranial dis¬ 
ease. r c <| u i r e to lie 
closed. A number of 
osteoplastic operations 
h a v e Iteen suggested 
and numerous plates of Kn«. in. Hahi-let anh Ka.nvon* Stakii.ieasi.b Motob. 

various materials (cel¬ 
luloid. silver, aliiiiiitiiiin, etc. i have la*e» recommended. It is not advisable, 
I think, to implant a foreign substance into the skull. Sooner or later them 
plates have caused trouble and have had to Ik* removed. If a defect in the 
skull must Ik* closed one should do an autoplastic or heteroplastic Ikuic trans¬ 
plantation. A large piece of the patient’s tibia can Ik* removed and the defect 
in the skull partially dosed with it. I have once succeeded in dosing a large 
defect in the skull left from a former o|K*ration by transplanting a large piece 
of skull from another patient from whom the bone had just Ikjcii removed in 
the course of a cranial operation. 

&. Instruments and Methods for Opening the Skull. -When a craniectomy 
is to be done a button of Itone is removed with a trephine or an opening made 
with a burr, and the bone then mngeured away with variously sized forceps. 
The making of the primary owning with mallet ami gouges is a barbarous pro¬ 
cedure and should not he countenance]. If an osteoplastic flap in made various 
devices and instruments are useful, depending upon the custom of the operator. 

The electromotor has l>ecn employed to furnish the driving power for a 
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number of instruments, for drills and burrs, for circular saws and trephines. 
Among the instruments most used may bo mentioned the following: Van 
Arsdale’s, Marsland’s, Doyen’s, and Hartley and Kenyon’s saws. In these saws 

a primary opening is 
made with a trephine or 
drill, the opening enlarged 
with a burr, and the bone 
then cut from without in¬ 
ward with the circular 
saw. Doyen’s and several 
other saws have a dural 
guard so as to protect the 
dura from injury. Hart¬ 
ley and Kenyon have 
made the improvement of 
having tho drill and saw 
directly connected with 
the motor. Their motor 
weighs S to !> pounds, can 
ho sterilized, and is to be 
held hv tho operator (Fig. 
Hi). 

Revolving drills with 
spiral cutting edges, tho 
so-called fraises, aro high¬ 
ly recommended by some operators, hut such instruments as the fraise of Sudcek 
and tho spiral osteotome of Cryor possess the disadvantage* that they cut a wide 
slit in the bone, so that when tho osteoplastic flap is replaced tho flap rests 
directly upon the d u r a. 

Wliilo it is true that with 
most of the saws or fraisos 
above mentioned an osteo¬ 
plastic flap can be made 
somewhat m ore rapidly 
than in the munner I shall 
describe, T still prefer to 
mnko tho flap with hone- 
cutting forceps of the Mon- 
tenovesi, Dahlgren, or Hud¬ 
son type. 

It is practically impos¬ 
sible to injure the dura 
with these tools, and a large bone flap can ordinarily be cut in from 10 to 20 
minutes. 



Fig. is. —Spiral Hand Trephines. A preliminary groove 
is made in thu bone with the trephine whirh has a pro¬ 
jecting point. 
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Flo. 17. — A —Hudson's Drills. II -Crykh'h Spiral Os- 
tkotomk. 
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Whilo the drills of Hudson y Fiji. 171, which lock ns soon as the bone hns 
bt'eii jierlorated. an* very useful in regions of the skull where the Imne is thick. 
I do not think that they will always lock when they arc used to drill openings 
in thill Imiiic. and I have Ihvoiiic accustomed to use the ordinary hand trephine* 
t I' ig. I s ) tor the purpose, tine teds when one has almost gone through the 
Imiiic*. ami it the iiisinnncnt In 1 now tilted a little, the Imtton ot hone can he 
broken out. I have never injured the dura with these trephines, hut 1 have 
several times witnessed cuts or tears in the dura when a circular saw or a 
fraise wa* used. 

The method followed and the type of instrument used will dc]icud very 
much upon the- custom of the operator: in the following I shall ilescriln* the 
method which I have adopted: 

THE OSTEOPLABTIC PROCEDURE 

After the location and si/c of the osteoplastic (lap have 1 m*ou outlined on the 
scalp a continuous "hack stitch’ suture ot chromic eaten! is passed almut I cm. 

outside of the pro|.| in 

eisioti ali around the opera 
live area. The «o|’l tissues 
are then incised down to 
the In i|ie with the scalpel, 
care heintr taken that the 
periosteum is cut. With a 
sharp raspatory the perios¬ 
teum is pushed away .. 

the hone over an area 
roll^llly one centimeter | ,.i ttl. 11 1 uses'* Ciumii. I oii* i i . 

wide all around. With an 

ordinary crown trephine 1 ojH-nings are made in the skull, 1 at the base of the 
tlap, and _ at its extreme luaraiu. As each trephine opening is made hemor¬ 
rhage from the Imiiic is eontrolleil with Horsleys wax or with a small gnu/.e 
sponge. The 2 trephine openings near the np|>er end of the proposed tlap 
should lie no more than I or ■< cm. apart. Iieeim-e I ft ween them the hone is to 
la* divided on tin* lievel. With the Hudson forceps ( Fig. 1'.* i a slot is now cut 
all around excepting lietwcen the two trephine openings ju«t mentioned. The 
slot is cut also into what is t** Is* the base of the hone tlap so as to make the 
fracturing of the l»a«e of the hone (lap more easy. 

A dural protector < Fig. go i is passed lietwcen the 2 trephine openings, tin; 
fiigli saw passed over it. ami the Imiiic divided on the lievel. With elevators the 
lame flap is now carefully raised and its base fractured, care lining taken not. 
to separate the soft parts of the scalp from the surface of the Imiiic. The Imiiui 
flap is then surrounded with several layers of gun ye wrung out in saline hoIii- 
tion and any small, sharp edges at its base removed with rongeurs. 

44 a 
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The exposed dura is now carefully examined and palpated, and all oozing 
from the dura and bone edges controlled by pressure with hot gauze sponges. 

If the dura is to be incised, meningeal vessels arc either tied by means of 
fine silk ligatures passed on a line needle, or the vessels are caught with mosquito 
forceps us they are cut, and are later ligated. For the incision of the dura a 
fine scalpel Bliould bo used; the outer and inner layers of the dura must be 
separately divided. If care be taken, the arachnoid is left uninjured at this 
tiino. I generally uiaku the base of the dural flap away from the base of the 

bono flap and about one 
centimeter from the edges 
of the cut bone. The direc¬ 
tion and size of the incis¬ 
ions in the dura will de¬ 
pend upon the conditions 
and will often have to be 
varied. Tf thpre is marked 
protrusion of the bruin, it is 
advisable to decrease the in- 
traeruniul pressure by lum¬ 
bar puncture, or better, by 
aspiration of a ventricle be¬ 
fore the dural flap is made. 

When the dura has been cut, extreme care must bo taken that the exposed 
cortex is not injured, and for this purpose it must be covered bv a moist gauze 
sponge. If uspirution of the ventricles has not sufficiently decreased the bulging 
of tlu> brain, it is often advisable to do a subtemporal decompression. One oan- 
not emphasize too strongly the importance of careful work at this stage. Not a 
few operations were failures because the o|>erator did not relieve the high intra¬ 
cranial pressure before he opened the dura. 

As soon ns tho surgeon is ready to close the dural incision he must determine 
whether tho protrusion of the brain will prevent the approximation of the edges 
of the dura. Tho bruin tissuo must be handled with the greatest gentleness, and 
if it cannot be held back sufficiently the bulging must be reduced by menus of 
lumbar or ventricular puncture. Tf tho operation has been done on the right 
side, ono has often to open the dura in the subtemporal region and allow tho 
brain to protrudo in this location so thut the original dural incision may be 
closed. The success of the ojH*rator will de|iend n|*on his patience and skill. 
The dura can often be closed in cases where at first the suture scented impos¬ 
sible. If the dura cannot Ite closed, the exposed brain should be carefully cov¬ 
ered with a piece of Curgile membrane, or a piece of fascia may be taken from 
the patient's thigh uud n plastic operation done. 

If tho protrusion of tho brain is so great that the bone flap cannot bo 
replaced, it is ltetter to remove tho lame from the flap and then unite the edges of 
tho soft tissues of tho scalp. Tho dee{>er luyers of tho scalp must be uuited with 
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fine catgut suture#, and the skin edges with tine silk. The skin sutures must bo 
placed very near together and care taken that the skin edp*s art' well approxi¬ 
mated. The resulting soar will Ik* hardly noticeable. Finally, the hemostatic 
sutures are cut and removed and a firm compression bandage applied. 

The first dressing should Ik* done after one week, unless then' an* s|xvial 
indications for an earlier change of bandages. 

Danger! and Difficulties in the Making of Osteoplastic Flaps.- Orest, earn 
must lie taken that the dura is not injured when an osteoplastic llnp is made. 
1 believe that injury to the dura is much more apt to occur when rotatory saws 
and fraises an* used instead of lmnccutting forceps. No matter what type of 
instrument is used to cut the osteoplastic (lap. esjMvial can* must Is* taken in 
the following regions: near the median line so as to avoid the longitudinal 
sinus; near the su|*erior curved line of tin- occipital hone under which run# the 
transverse sinus; in the frontul region to avoid the frontal sinus. The dura 
over the venous sinuses is often very thin and easily torn, and the sinuses 
sometimes run in deep grooves in the Line. The grooves for the anterior and 
jM'sterior branches of the middle meningeal artery are often very deep, so that, 
the artery almost runs in a Ismy canal; unless care is taken it may Is* injured 
when the tlap is lieing cut. 

Sometimes large emissary veins run in the cranial Imncs, especially in tlm 
pnrioto-oeeipital regions, and considerable hh*cding may iHi-ur when they am 
injured. This bleeding can always la* tcui|mrarily controlled by tilling the 
channel which has liecn cut in the lmnc with Horsley wax. 

Ileforc an osteoplastic tlap is made in tlm frontal region the si/e and #lui|m 
of the frontal sinuses must have liecn determined from X ray plates. In this 
way injury to the frontal sinuses can with certainty lie axoided. If an opening 
into a part of a frontal sinus has ls*eu made, the o|N>iiiug should at once Ini 
plugged with wax. 

There are seldom any dilliculties in mukiug an osteoplastic flap, no matter 
limv thick the cranial lmnc# may In*. In most instance- the base of the flap is 
made in the temporal region lavanse the lmnc is thinnest in that, region and tlm 
base of the flap most easily fractured where the lmnc is thin. 

When the lmno flap is fractured at its base and turned hack the surgeon 
must, be careful that, the soft tissues of the scalp are not separated too much 
from the bone lest necrosis result. 

When the hone flap is returned into its place care must Is* taken that it is 
properly replaced and that the lmnc docs not rest ii|mn the dura. If the fligli 
saw cut has not Is’en made oblique enough and the Line flap re-ts ii|s>n the dura 
it is advisable to drill a few holes in the flap and surrounding lame and to fix the 
flap with a few eatgut sutures. 

The hone flap must he kept well in position by a firm compression bandage. 
If a firm bandage has not been applied the flap may lie raised from its place 
by a collection of blood, and bony union may thus lie interfered with. 

Postoperative Complications.— If the asepsis has been perfect and the 
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wound has been properly sutured, healing should be complete in from 3 to 5 
days. I am accustomed to leave the sutures undisturbed for at least a week un¬ 
less special indications for their removal have arisen. A firm supporting band¬ 
age should bo worn for at least 2 weeks so as to allow an osteoplastic flap to be¬ 
come fairly well united, or, if there is a cerebral hernia, to allow the wound in 
the scalp to he well healed so that no separation of the wound edges can occur. 

In patients with unclosed dura, in the presence of raised intracranial pressure, 
separation of the edges of the wound may occur unless a firm bandage is worn 
for several weeks, and I know of several instances in which a primarily healed 
wound was left unsupported too early with a resulting separation of the wound 
edges and formation of a hernia of the brain. 

MARGINAL NKCH08I8 OK T1IK BONK. —If the periosteum has been too 
much sepuruted from the Ihhio of an osteoplastic, flap, marginal necrosis of the 
bout) may occur. Sinuses form after a few weeks, a ilisehargc persists, and 
with u probe bare Ihiiio is to be felt. I have lnul this occur in one of my 
patients, and it required many weeks for the sequestra to become separated. 
Fortunately the dura had been well closed in the patient so that no infection of 
tho moninges occurred, in the making of osteoplastic flaps the operator cannot 
bo too careful that ho or his assistant does not loosen the hone from the 
periosteum by too rough manipulations. 

1 IKMOBRHAOK UNDER TIIK BONK FLAP. —This has occurred twice ill my 
oxporionco. After all operations a slight amount of blood, insufficient to causo 
any symptoms, collects under tho flaps, but, if the hemostasis has been perfect, 
and an appropriate dressing Iihs been applied after the operation is completed, 
tho amount of bleeding should he negligible. In spite of these precautions I 
have twice had to reopen a cranial wound in order to give exit to a large amount 
of blood which had caused pressure symptoms. Both patients recovered. 

If tho dressings havo not l>een well applied, have become loosened, or havo 
been removed too early, serum may collect lietween the dura and the lame flap 
and raise tho latter from its place. If this condition of affairs is found at tho 
first dressing, tho skin of the scalp along the suture line should bo painted with 
tincture of iodin and a small opening in tho suture line made with a probe. 
Pressure on tho scalp and tho bone flap will then causo the bloody serum to 
escape. No drain should be inserted, but only a firm compressive dressing 
applied. If such a collection of fluid has occurred after an operation in which 
the dura was left open, it is advisable to do nothing for several weeks excepting 
to see to it that the dressings are firmly applied over the field of operation. 

LEAKAGE OF CEREBR08P1NAL FLUID.- -If the wound has been carefully 
sutured, if healing has been good, and if tho bandages have been well applied, 
leakage of cerebrospinal fluid should rarely occur. Such a leakage is a very 
unpleasant complication and is very dangerous on account of the danger of 
infection of the meninges. The amount of fluid that escapes may bo very large, 
wetting the bandages and the bed clothes and necessitating a frequent change 
of dressings. If there is leakage, the dressings must be changed under the most 
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rigid aseptic precautions. As soon as the dressings are removed the entire 
suture line, and especially the small fistulous opening, must U> thoroughly 
painted with tincture of iodin, urn! a tirin bandage npplied. The ualiu keeps the 
skiu sterile and therefore lessens the danger of infection traveling inward to the 
meninges. In spite of every precaution, if the leakage (tersists for a numher 
of weeks, intivtion of the meninges will nvtir. I have not m-cii a cam* with 
death from this complication, hut I know of several instani-es in the experience 
of colleagues, l or this reason I cannot sit* any (Nissihle advantage in tho 
o|H*ration «»f drainage of the cisterna magna for meningitis, which has laieii 
recently proposed. 

srurt'TANKor* hu.i.ki-tionk oh iKitKHiiosriSAt. Ki.rin. This may 
<K*«Mir alter snlkN’cipital dccomprcssixc n|a-ru(ious. Sudi a collection of llnid 
may form a swelling ot considerable sj/.c in the sniioccipitnl region, and la> very 
annoying to the patients. Such collections of fluid m.-iv lie emptied hv nspira 
tion. hilt the tlniil usually collects again. In one instance I have transplanted a 
piece of hone removed front another patient, ami bx this means have prexented 
the tlniil from reaching the sMla-nlam-om- tissues. 

I’KOI.AI’SK OK Hit A IN' TIFSI'K. 'I his has la-cn known to occur, not only 
alter o|a>rathms lor hraiu ahseoss. hut also alter o|ieratious for disease accom¬ 
panied hy increased intracranial pressure in which the wound edges have sepa¬ 
rated. Prolapse of th«' hraiu is a I wax s it serious xvoiiinl complication: alter it 
Inis ouee occurred the prolapse is apt to increase in si/.c. The entire prolapso 
must Ik* painted xvith tincture of iodin ami a well titling bandage applied. 
In some instances the prolapsed hraiu tissue will la-come in -erotic and luix-e 
to la- excised: in other cases the I train tissue will gradually shrink ami the 

prolapse- la- reduced in si/.c.venal by granulations, ami the skin xx-ill groxv 

nx-cr it. 

WOtrXD INFKi'TloV. Wound infection is always a most seritnis complica¬ 
tion ami must la- treated ..nliug to general surgical prim-iplea. A cranial 

operation should nox'er la* ja-rformod unless the shilusiii is certain of the cotidi- 
tion «tf the ojierutiug room and all that it contains. 

CRANIECTOMY 

When a region of the hraiu is to lie exposed by the removal of part of tho 
bony skull, the hemostatic suture is first applied and a (lap of the soft parts 
then turned down. One or two trephine openings are tla-n made, and tl«o 
hone rongenred away. There may la- profuse bleeding from the lame, Inti 
this is always easily controlled by rubbing xvax into the bleeding sjaits. If 
the-operator is removing lame in the iieighlairlaMal of one of the veiioua 
sinuses he must frequently pass a imail ]a*riosteal elevator la-tween the lame 
and tho dura in order to ascertain that the dura can la*, separated from the 
bone. 



686 OPERATIONS UPON THE BRAIN AND ITS MEMBRANES 


SUBOOOIPITAL CRANIOTOMY 

When the subtentorial region is to be exposed, it is generally advisable to do 
a bilateral operation, and 1 shall therefore describe the bilateral operation in 
whut follows. Whenever a unilateral operation is to be done, only half of the 
procedure to l>e dose ri lied has to 1st done, and an omega-shaped Hap may be 
made. The indications for the unilateral operation aro few, mainly for opera¬ 
tions for (tereltellur abscess or cyst. 

Burgioal Anatomy.- A thorough knowledge of the anatomy of the suboc- 
cipital region is ncccssury for the successful accomplishment of an operation in 
the Huhoccipital region. 

Upon the surface of the skull the region to be considered extends from u 
short distance above the superior curved lines of the occipital bone above to the 
mnrgiti of the foramen magnum ladow, ami from the posterior margin of the 
external uuditory meatus on one side to that of the other. This entire region is 
within the possible area of operation. Fn tumors of the up|>cr surface of the 
ccreliellum it may be necessary to remove the occipital lmuc for .*! to 5 cm. 
alsive the superior curved line, in order that the tentorium can lie retracted 
and the upper surface of the ccreliellum freely exposed. Where the lesion is 
situated in the ccrcliellopniitiue angle it is always necessary to have tin; opening 
in the skull oxteud well into the body of the mastoid process. 

The integument over this region is very thick, especially in the suboccipital 
region, where a large number of muscles are attached. The soft parts are 
freely movable over both mastoid regions and over the upper part of the occipital 
bone. Laterally 1 to 2 cm. ladow the level of the external occipital protuberance 
thick muscles are inserted into the lame. The periosteum can Ihj easily sepa¬ 
rated from the Isme down to the level of the muscular and ligamentous attach¬ 
ments. Below this level the muscles have to be cut from the Ihuic with scalpel 
or scissors. Almut 1 cm. from the margin of the foramen magnum the muscular 
attachment to the lame ceases, and the periosteum can aguin be striped from 
tho bouo with ease. When this region is reached the operator knows that he is 
near the foramen. 

The blood supply of the skin and soft parts is derived from the occipital, 
posterior auricular, and posterior brunches of the temporal arteries on both 
sides. Tho operator may expect to meet with 2 largo vessels in tho mastoid 
region (Fig. 21 L These lie alaiut .‘1 cm. apurt, the one about 1 cm. abovo, the 
other alaiut 2 cm. ladow the level of the external auditory meatus. A large 
branch of the occipital artery perforates ami supplies the muscles in the sub- 
occipital region of each side; this vessel is almost always injured when the 
muscles are Ixdng separated from the bone. 

Tn children the occipital bone is never very thick, but in adults the greater 
part of it may Iw almost 1 cm. in thickness. The thinnest part of the occipital 
bone lies laterally below the uppermost level of muscular attachments. This 
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part of the bone should first be reiunvc«l and the trephine openings should lm 
made in this location. 

Kroin the standpoint of hemorrhage most of the vessels in the l*"tie lire of 
insignificant size. In the region of the masto-mvipitnl suture, howe'er, one or 
more large emissary veins may la* encountered. These veins, which empty into 
the lateral sinus, may be of large size, and the bleeding from them very profuse. 



Flo. 21. —Tbs Most Importaxt s»»r.u» 

protulieranov; b -arch <■! alia-. <•. «t. r 


IS the Su»»H-i'iriT*l. Kei.ios. A ••Oi-riisl occipital 
-dniMVfifM uiiun, knr*. »*f lalfrnl ruium. 


A smaller vein which may cause troublesome bleeding runs in the sol.stance of 
the occipital bone near the knee of the transverse sinus. 

The exact course of the transverse sinus will Is- found to correspond to a 
line drawn from the external occipital protuberance to the base of the mastoid 
process or to the depression wl.ieli corresponds to the parietomastoid suture 
(Kocher): the lieml or knee of the sinus lies in this latter region, from which 
the lateral sinus runs vertically downward underneath the middle of the mastoid 
process At the bend or knee the sinus i- sometimes joined by a small vein from 
the lateral edge of the cerebellar hemisphere. Several small veins frequently 
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mn from the up|ier surface of each hemisphere to the transverse sinus near tho 
median lino. Tluw vein* may lx> injured when tin 1 dura in incised or they may 
ln> torn when tin* dura is retracted. In either case a disturbing hemorrhage ill 
tlie lateral recess of the posterior fossa takes jdn«v. Mention must lx* made of a 
small hnt iiu|Hirtant sinus which runs around the edge of the foramen magnum. 
1 his ‘ , mar. , iinal“ sinus is mentioned only hy Horehard and Krause. 

When the dura is turned hack without injury to the arachnoid a collection 
of fluid will usually lie s»t*n underneath the arachnoid lietwcen and lielow tho 
cendadlar hemispheres. This is the "|«istcrior cistern,*' which has lx<en mis- 
taken fora cyst by some operators t I’ip. 2*2 i. I.aterallv, fairly well forwa rd, 
there are ‘‘lateral cisterns.” 

The eereliellar hemisphere;, tit simuly into the Is my walls of the jxisterior 
fossa, so that the lateral asjKi-ts and the rcreliclloiiontinc angle call only la* ex¬ 
posed when the principle of 
“dislocation" is applied. 

W lieu the eereliellar liciui 
sphere is gradually dislo 
eated toward the median 
line more and more of the 
petrous portion of the (cm 
pornl hone will hecomc vi- 
ilile. In the depth will ls« 
seen the internal auditnrv 
meatus with ihe facial and 
auditory nerves enterinir if 

(Kip. 'i^’il. The facial 
nerve lies in front a n '1 
somewhat deeper than the 

eiirhth nerve, dust in front of the nerves, and somewhat more deeply, one may 
often sim- a few small veins which run from the lateral edge of each hemisphere 
to the sii|K-rinr petrosal sinus. Those veins may cause troublesome oozing of 
blood when a tumor is being removed from tho ecn-liellopontine angle. 

Position of the Patient. Kor a bilateral occipital craniotomy the position 
of the patient is of great iinjsirtaiiee, because the patient has to lie flat on tho 
abdomen with the head llosed upon the ehest. The field of operation must be 
well exposed and the elie-t must lie raised from the o|x-rating table so that 
respiration is not interfered with. Kor this pur|iosc Cushing has a special 
“outrigger." and Krazier lias a special table, hut I use a simple head rest, which 
can ho attached to any ojicriitintr table, and which is a modification ( Kig. 21) of 
llartlev’s head rests. The chest is raised from the table hy means of largo 
head pillows, which are placed under each shoulder ( Kigs. 25 and 2<5). 

The Anertheiia.— The anesthetic is liest given hy means of intratracheal in¬ 
sufflation. hut it can also Is; given with an open mask, the anesthetic being 
spraved upon the mask with an ordinary hand bulb atomizer. 




I n,. 21. llr.Aii llr.Ms IOM Sl HlM l iriiAi.f 'llANIHHiMV. 



Flu. 25,— OpxRATimi Table and Head Ukhtb is Position. 
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THE OPERATION (riOB. 37. 28. M) 

A curved incision is mailt* from tin* base of om> mastoid process to the other, 
and a vertical incision in tin* median line to tin* level of the spine of the lirst 
cervical vertebra. The transverse incision should penetrate only the skin; the 
skin should 1 h* dissected from tin* fascia for a distance of two centimeters, and 
the fascia and |ierio>tcum di¬ 
vided at this level. Tin* verti¬ 
cal incision is then made ami 
deepened ltetwcen tin* muscles 
until tin* spine of the atlas is 
exjMised. The - risilit amiled 
(laps thus formed an* sepa¬ 
rated from the Ihiiic by means 
of a sharp raspatory, tin* urns 
eular attachments to the hone 
living divided dose to the lmnc 
by means of heavy scissors 
curved on the tint. In divid¬ 
in'! and separating the muscles 
near the mastoid processes one 
must In* on the liHikoiit for 
several lartre muscular 
hranches of the occipital ar 
tcrics. and as the margin of 
the foramen magnum is ap 
proaehed the o]H*rator iiiii-i 
keep very close to tin* lame *o 
ns to avoid injuring the mar 
filial sinus. 

The - right-angled flap- 
thus formed are retracted downward and outward, and with u trephine 9 
openings are made in the occipital la»n«. These opening* arc* made several 
eentinieters below the superior curved line and several eentimetera from the 
median line. The bone in this region is generally very thin, und an instru¬ 
ment, such as the drill of Hudson, will |a*rforate the lame very ipiieklv and 
will not lock. The ownings an* now enlarged in all dim*tions with vari 
ouslv sized rongeurs. Outward the In me is removed well into the mastoid 
process on each side up to the point when* the mastoid is very thick. As the 
operator approaches the median line it is advisable to introdm*e a grooved 
director underneath the Uum from one opening to that of the other aide in 
order to act as a guard for the dura. 

Downward the bone is removed into the foramen magnum, the lame heroin* 
ing thicker as the margin of the forum* n in reached. At least 1 to 2 in. of the 
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foraminal margin must be removed; this can usually be accomplished without 
difficulty. Care must be taken not to injure or make pressure upon the dura and 
medulla underneath. 

If the operation is to be done in 2 stages, the wound is thoroughly washed 
out and all fragments of bone removed. The flaps are then turned up and care- 



Fxa. 28 .—Boatml Suboccifital Craniotomy. Button* of bom removed after reflexion of scalp 

and muscles. 

fully sutured into place. This suture must include: (1) suture of the muscles 
in tho median line in several layers; (2) union of the upper edges of the fascia 
to the fascia on the occipital bone; (.’!) suture of the skin. A lnrge compressive 
dressing is then applied. 

If the dura is to be opened nt the first operation, this is accomplished in the 
following maimer: A transverse incision is carefully made through the dura on 
each side of the median line over tho greatest prominence of the cerebellar 
hemispheres; this is enlarged laterally and toward the median line by cutting 
on a grooved director; finally, a grooved director is pushed under the dura in the 
median line and the dura incised across the median line, the occipital sinus 
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being caught with mosquito nrtcrv forceps as it is out if there ia any blocking. 
If necessary, vertical incisions arc made upward and downward over the middle 
of each hemisphere, care being taken not to injure the transverse sinus above 
(Fig. 20). 

If the herniation of one or Imtli ccrels-llur hemispheres is so extreme that 
there is danger of laceration of the brain tissue, it is advisable to remove lsnto 
above until a small part of the dura over otic occipital lobe is exposed, and 
then to empty lluid from the ventricles by aspiration of one posterior horn. In 
spite of tin- fact that part of the foraminal margin has ltceii removed. I l*eliovo 
it is not safe to do a lum¬ 
bar puncture at this time 
unless the dura has lieen 
widely o|N>ued. 

After the intradural 
manipulations have lieen 
ended the dura should Is 1 
e 1 o s e d ( unless decoin 
pression or drainage is 
necessary), followed by 
closure of the soft parts 
us alsive described. 

Unilateral Suboccipital 
Craniotomy. In t h e 
large majority of in¬ 
stances it is preferable to 
do a bilateral operation. 

When a oerelsdlar ah 
scess is to lie opened, 
however, the bone need 
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onlv lie taken away on 

one side, and this may l>c ai-i-.uiiplished by turning down a flap of soft tmuea 
in one suboeoipital region and removing as much lsme hk ia nneessnry in orrlor 
to aspirate the uffr-eted hemisphere. Wherever the cerebellum or a lateral reeeaa 
has to 1 m- explored and palpated a bilateral removal of bone, is necessary 
in order to permit of dislocation of the hemispheres to the one or the other 

side. 


Other Method* of Performing Suboccipital Craniotomy. Although we advise 

Stroud' - against is.t«.|.laitie flap o|s-rati»ns in this region, some surgeons still favor 
the preservation of the l-wic. A horn- flap can Is- cut with Hudson or Dahlgren for- 
' after making two trephine o|s-iiiiigs. one cad. at the up|s-r outer angle of the 
ho flan that i* to Is- made. On-at ran- must Is- taken when the bone ia cut w-reas 
thr"mediau line and tin- vertical cuts'must extend into the foremen magnum. If a 
large mastoid nuk-ary <* injured. it mn.v is* difReult to stop the bleeding until much 

blood has Ix-cn lost. 



694 OPERATION'S UPON THE BRAIN AND ITS MEMBRANES 


Dangers and Difficulties of the Operation.—Tho hemorrhage from the soft 
parts can always be easily controlled with artery clamps, but oozing from 
numerous small vessels in the bone is sometimes very troublesome, numerous 
small veins from the diploc bleeding constantly. Sometimes the bleeding can 
be controlled with Horsley wax, at other times by means of gauze pads wrung 
out in hot saline solution. 

If a largo mastoid vein is injured when the bone is being rongeured away, 
the opening must, either Is? filled with wax or u small wooden plug, of which 
a number should l>c on hand, is luuumored into the opening. 

Injury of a transverse sinus should not occur, hut if it has lsien injured 
ligatures must bo applied to it in the munucr descriltod in another section. 
(See Technical Details of Craniotomy.) 'I’lie best preventive against injury 
of tho trnnsversu sinus is to have the sinus well exposed, and for this puqmsc the 
bone must always be removed in the upward •direction until the sinus is well 
oxposed on Istth sides. When a 2-stage operation is to la* done it is a good plan 
to place one or two sutures of black silk Ik- low the sinuses us a guide for the 
second operation. 

Tho bleeding from u large marginal sinus is sometimes so active and ho 
difficult to control that it is better to introduce a packing and conclude the 
operation at this stage. 

The bleeding from the occipital Ihiuc is sometimes so profuse that the opera¬ 
tion has to be terminated for the time 1 km ng liefore all of the hone has lieeu 
removed. Sometimes the entire surface of the lame seems to Ik* oozing blond, 
und it is impossible to control the bleeding by means of pressure. 

Tho soft parts must always Ik> well freed from the hone down to the 
foramen magnum Ik; fore trephining is lieguu. The inexperienced operator is 
very apt to make his transverse incision too high so that too much of tho 
(K-cipital bone is laid hare, ami to fail to make the vertical incision long enough, 
so that the margin of the foramen and the posterior arch of the atlas are not well 
exposed. If the exjmsuro of the lower part of the occipital bone is not good, 
much trouble will bo experienced in removing the bone into the foramen 
magnum. 

Sometimes it is unnecessarflfto remove the bone as widely on the side op¬ 
posite to that of the lesion, but* the operator expects to have to dislocate the 
cerebellum, as in the exposure of a tumor in the cerebellopontine angle, a large 
bony defect must lie made on both sides. 

In several cases in which the bulging of the cerebellar hemispheres was 
very groat 1 have performed a puncture of the corpus callosum so as to relievo 
the tension. I believe that this is ns simple a procedure as exposure of an occipi¬ 
tal lobo and aspiration of the ventricle. 
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CEREBRAL DECOMPRESSION 

VARIOUS METHODS TOR CEREBRAL AMD CEREBELLAR DECOMPRESSION 

Tlic brain in its tiural covering is inclosed in u cavity with unyielding wall, 
lilt* cranial cavity. Wlicn an increase of intracranial pressure occurs, no 
matter whether it is due to a new growth, an increase of tluiil in the ventricles, 
an edema nt the brain tissue, or intracranial hemorrhage. the soft, brain tiasuo 
most be compressed. In infants and voting children, in whom the t>om*a of tho 
ahull are soft and not united, the cranial hones will often yield to tin* pressure 
ami the skull liecome enlarged. This is nature's divompressive elTort. Kxeept- 
ing in rare instances, such a separation of tlit* cranial Itonea cannot occur in 
adults; the brain tissue U■conies compressed, its function is interfiled with, 
and tin- well-known general and local symptoms of increased intracranial ten¬ 
sion appear. 

1 ltcliove that in our operations for cerebral and eereltellnr decompression 
we have given too much thought to the method of the o|icriition and ton littlo 
attention to (lie principle* upon which such decompression should la- based. As 
I have shown elsewhere, we must ask ourselves, in each patient in whom It 
relief of cranial pressure i* desirable, two question*. Iir*t. is a decompression 
necessary: ami, second, how shall we do the decompression so that the direction 
in which the dislocated brain tissue will travel shall not Is- one that will inter 
fen* with important nerve tracts ' Is it not. natural that if we do a decompres¬ 
sive craniotomy over the affected area, let us say the left face and arm area, 
that a speech disturbance i* *nrc to follow l Is it right, to do a right sub- 
trmjMiral decompression for a midbrain tumor or a tumor in one of the icntral 
ganglia on the left side' Such a procedure will often Is* followed by new 
symptoms in spite of the fact that we have relieved the headache, the vomiting, 
and the swelling of the optic ili-es. 

More or Jess- internal hydrocephiilus occurs in the large majority of brain 
tninors, and the examination of the brains of those upon whom a decotnprcMivo 
operation has Is-cu performed Is-fore death allows that the distended ventricle 
caused much of the hernial protrusion, was distorted, and dragged toward tho 
opening in the skull. Is it not strange, therefore, that in the attempt to relievo 
intracranial tension so much attention has liccn paid to the craniotomy and so 
little to the efforts to permanently relieve the internal hydrocephalus? In many 
cases of brain tumor a puncture of the corpus callosum should relieve the general 
brain svmptoms which tire due to a great extent to the accompanying internal 
hydrocephalus, and leave the patient free from a deforming hernia, which in less 
or more marked, depending ii|h»ii the degree of intracranial pressure. 

Thus a subtemporal decompression will seldom do good when tho tumor is 
in the posterior cranial fo-sa or in the inidhrain. A puncture of the corpus 
callosum mav relieve the general symptoms of a subtentorial growth, for they 
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are often due to a distention of the ventricles, and a bilateral subtemporal 
decompression is more rational for a midbrain tumor than a unilateral opera¬ 
tion, although the permanent drainage of the ventricles through the corpus 
callosum is often better. In short, 1 believe that in every instance of raised 
intracranial pressure in which a dilatation of the ventricles is probable a 
callosal puncture should be done first, followed at once or luter by a decompres¬ 
sive craniotomy, and since I have held this view, and have carried it into effect, 
I have had much better results from my decompressive operations. 

The surgeon will often bo called upon to perform an operation for the 
temporary roliof of this increase of intracranial pressure oither as an adjunct 
to other methods of procedure or for the direct relief of headache, vomiting, 
and optic neuritis. Tn the majority of cases the decompression is only a pal¬ 
liative measure, although sometimes it is curative. 

INDICATIONS AND CONTRA-INDICATIONS 

The main indications for and contra-indications to one of the decompressive 
procedures are the following: 

1. la expanding lesions of the brain, where localisation is impossible, 
the sufferings of the patient are very grout, and the dnngcr of blindness from 
the optic neuritis immiuont. In these patients the decompressive operation may 
not only alleviate the symptoms, freeing the patient from the agonizing head¬ 
ache and vomiting, and causing the optic neuritis to retrograde or subside en¬ 
tirely; it may also tido the patient over until localizing signs and symptoms 
have appeared. No rules can bo laid down ns to the time when operative in¬ 
terference is indicated, ouch case having to lie considered for itself, but in¬ 
creasing optic neuritis with diminishing visual acuity and beginning contraction 
of tho visual fields demands a decompressive operation. 

2. When the lesion has been localised, but from its nature or location can¬ 
not be removed, and is oauaing marked increase or intracranial pressure. Tn 
this category are to bo placed patients with infiltrating tumors found at opera¬ 
tion, many deeply placed subcortical growths, some tumors of the basal ganglia, 
and those which cause direct pressure upon the optic tracts and optic chiasm 
(sellar decompression). 

3. When there are extensive paralyse* from invasion of important tracts, 
or when the patient is already blind but has few or no other symptoms, no 
decompressive measure should be attempted, unless the patient’s few remaining 
days may be made more comfortable by the interference. Mirny vain attempts 
have been made to restore some degree of vision in those already blind by means 
of one of the decompressive methods, but these have uniformly failed of buo- 
edss. When vision has once been lost it can never be restored; an advanced 
optie neuritis may go on to complete optic atrophy and blindness in spite of a 
decompressive operation. The blindness which follows pressure upon the optic 
chiasm, the end stage of a bitemporal hemianopsia, may, however, partially 
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disappear after an operation upon the hypophysis or a aellar decompression 
(q- v.). 

4. Whan the symptoms an due to a oongeaital or ohstraetive hydro* 
eephalns, only those decompressive measure* are justified which directly re¬ 
move or drain off the fluid from the ventricles (lumbar puncture, aspiration 
of the ventricles, puncture of the corpus ciilItMUin, other methods of auto drain- 
age of the ventricles). A large cruuiiil defect with the resultant cerebral pro¬ 
trusion wilt not lessen the cerebral tension, hut will only allow the ventricle to 
become more distended. 

5. Acute Intracranial Conditions Associated with Edema of the Brain Tissue. 

—A decompressive operation is often newssurv in ccrlniti acute intracranial 
conditions associated with edema of the brain tissue. In bursting fractures of 
the base or vault of the cranium a cerebral decompression will often relieve the 
swelling of tlm brain tissue. ItcrumpreMsion is useless in tbo edema of tho 
brain and optic neuritis which occur in nephritis. 

6. Epilepsy.- Ku'her rccnuiuicudrd a decompressive craniotomy over tho 
motor area in many cast's of epilepsy, but tin- o|s-ration bus Is-cu of valuo in few, 
if any, patients. 

The methods employed for cerebral decompression ure: (I) lumbar puno- 
turc; (2) ventricular puncture: Cl) puncture of tbo corpus callosum; (4) 
decompressive cruniotomy; (. r i) sellar decompression. 


1. LUMBAB PUNOTUHB A8 A DBOOMPBBBSIVE METHOD 

Repeated lumbar punctures have sometimes bad a Is-uelicial effect. upon the 
symptoms of chronic hydnu-cplmlus, congenital oi m-ipiired. Kor this purposo 
the lumbar puncture should Is- done every four to six days, !$0 to .V) c. c. of fluid 
lieing removed each time. Personally l have never succeeded in permanently 
improving a patient with chronic hydrocephalus by repeated lumbar punc¬ 
tures. 

While lumbar puncture may do some good in obstructive hydrocephalus due 
to posterior basic meningitis, its chief value is in that form of distention that 
occurs with intracraniul tumors. When, in the course of an operation for 
tumor or abscess of the cerebral hemispheres, the intracranial pressure is found 
to be very high, it is often advisable to do a lumbar puncture before tbo dura 
is opened and thus prevent too great a protrusion of brain tissue. Mora often 
the ventricles arc aspirated for this purpose. Similarly, lumbar puncture is 
often useful at the end of an operation when the intracranial pressure must bo 
lowered before the dura can bo closed by suture. 

Spinal puncture should never be done when the tumor lies under the tan* 
tariim, unless a wide opening has already been made in the occipital bones, on 
account of the danger of herniation of the cerebellum into the foramen ma gnum 

and sodden medullary death. 

dlA 
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8. PUNOTUBE OF THE VENTRICLE AS A DECOMFBESS1VE METHOD 

Puncture of tho ventricle is useful only in the cases in which the ventricles 
are distended with fluid, uiid is a valuable aid during operations upon the brain 
in the presence of increased intracranial pressure. It is often used to diminish 
tho tension before tho dura is opened, or to allow of the closure of the dura at 
the conclusion of the operation. 

In infants with open fontanels the lateral ventricles can lie reached through 
the lateral angle of the anterior fontanel (see Exploratory Puncture of the 
Brain). 

During the course of an intracranial operation, when the dura is very tense, 
tho ventricle muy bo punctured before the dura is opened (see the various 
intracranial operations in a succeeding section). The ventricle can usually be 
reached from some part of the dura that has l>een exposed by the opening made 
in tho skull, but tho operator must have a good knowledge 1 of the locution of the 
lateral ventricles. Through a subtemporal o]iening the ventricle can usually be 
reached by passing the needle directly inward and slightly buckvvard from tho 
posterior part of the opening to a depth of 5 to 0 cm. When an occipital open¬ 
ing has been made the needle must lie passed forward and downward. In 
frontal operations the needle is passed downward and backward about 2 cm. 
from tho median lino. The distuncc from tho surfaco of the duru or brain to 
the ventricle will vary with the amount of distention of the ventricles. At the 
closo of a brain operation it is often impossible to suture the dura until the 
ventricle has boon omptied and the protruding brain tissue thus made to recede. 


8. PTJNOTUBE OF THE CORPUS CALLOSUM 

This operation was devised by Anton und von Brahmann in 1908 as a 
decompressive method in cases of increased intracranial pressure due to dis¬ 
tention of tho ventricles. The object of the operation is to make a permanent 
opening in the anterior part of the corpus callosum, by means of which com¬ 
munication is established botween the lateral ventricle and the subarachnoid 
space over the convexity of the hemispheres (Fig. 30). 

Puncture of tho corpus callosum may bo tried in the following conditions: 
(1) in tho treatment of congenital or acquired chronic hydrocephalus, to create 
a new path for the course of the ventricular fluid to the subarachnoid space; (2) 
in the treatment of obstructive and secondary distention of the ventricles due to 
tumor in the posterior fossa or in tho midbrain. Tt is often the only palliative 
method at our command for the treatment of midbrain tumors; (3) to lessen 
the general intracranial pressure before or during the course of operations for 
brain tumor. 

In infants the operation may be done through the lateral part of the anterior 
fontanel. In older children and adults I generally perform the operation in 
the following manner: Under local or, preferably, under general anesthesia 
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an incision about 4 cm. in length is made in the sculp. The incision begin* at a 
point atmnt 1 to 2 cm. behind the coronary suture ami 1 to 2 cm. frtnn tho 
median line, and is carried transversely outward. The soft parts of the scalp, 
including the {teriostemu. are retracted, and with an ordinary crown trephine 
a button of bone 2 cm. in 
diameter is removed. A 
small incision is then made 
in the dura, care lining taken 
not to injure one of the nu¬ 
merous pint veins which ex¬ 
ist in this location. 

The field of operation is 
now ready for the introduc 
tion of the cannula. The 
cannula that 1 use is of a 
pattern devised bv me. It is 

, , l-'ii,. an. Anaioui hi oruuTioN nr I'l'KiTi’m ur 

made of (icnnun silver so as « ai.mwcii. 

to Is* flexible, and bus a flex¬ 
ible stilet. The end is blunt and slightly hulUui*. and there are several side 
openings in addition to the opening at the end ( big. HI )• 'I he iwedle must Isj 
I icnt in a curve to accommodate itself In the path it is to follow. I he 
cannula is passed under the dura through the slit that has lieen made und 
is pushed over the surface of the cortex toward the median line. W lien tho 
falx has lieen reached the cannula is rotated and pushed forward so that it 
passes along the side of the falx cerebri until the slight resistance of the corpus 
callosum is felt. The stilet is now removed and the cannula pmdied through 



the corpus callosum into the ventricle. I'luid at once escapes from the needlo 
in a stream. 14y a rotating movement tin* tip of the eaiuiiila is now made to 
sweep forward und backward, thus tearing n hole alsml I cm. in length in the 
corpus callosum and allowing cerebrospinal fluid to ewajs* hv the side of tho 

needle. Tho cannula ia now 



Klu. 31.— Actmoh's Nnr.nL* mB I'l nertm* or Cokitk 

ftALLOHl-M. 


withdrawn, the slit in tho 
dura cloned by a fine silk su¬ 
ture, the scalp wound enro- 


fully sutured ami ii light 


dressing applied. If the cannula is passed in the proper direction there should 
never be anv trouble in reaching the lateral ventricle Hhout 6 cm. from tho 
surface of the brain. The mistake which has sometimes Is-en made is to point 
the tip of the cannula t<s> far forward, so that the cannula passes in front of 
the genu of the corpus callosum. If all of the procedures are carefully carried 
out, a spot on the cortex selected which is free from large pial vessels, the tip 
of the cannula slightly manipulated when the corpus is reached ho as to push 
aside the veins which run on the upjs-r surface of the callosal body, no bleed¬ 


ing should occur, and the little operation accomplished without mishap. Anton 
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and van Brahmann have shown that the opening in the corpus callosum will 
remain patent on account of the fact that the pressure in the ventricles is 
higher than that in the general subarachnoid space. These authors have re¬ 
ported 53 operations without fatality, and I have performed mote than 30 
punctures of the corpus callosum and have never had a patient die from the 
operation. ■ 

Other operators report similar experiences. Anton and Brahmann have 
tried the method in the treatment of simple hydrocephalus, in distention of the 
ventricles due to tumor of the hypophysis, in obstructive hydrocephalus from 
tumors of the brain, especially thoso in tho posterior fossa, and as a decompres¬ 
sive aid in operations upon tho brain. They have seen great benefit from the 
procedure—subsidence of the optic neuritis, improvement in spasticities and 
paralyses; relief of headache, nausea, and vomiting. I have twice seen great 
improvement following the operation in inoperable midbrain tumors, and have 
fyrad it a valuable aid during operations for brain tumor with marked intra¬ 
cranial tension. A number of patients with chronic hydrocephalus have been 
much improved by tho operation, and this improvement has lasted for many 
months or years. In tumors of the midhrain, which usually cause dilatation 
of the third ventricle, puncture of the corpus callosum is the operation of choice. 

4. DECOMPRESSIVE CRANIOTOMY 

In this operation, a large defect in tho skull and the dura is made, allowing 
a herniation of the brain through the opening, and causing by this means a 
relief of increased intracranial pressure. Decompressive operations are of great 
value in the palliative treatment of a large number of iutrncranial affections 
associated with an increase of intracranial pressure. The term decompressive 
trephining was first used by Jaboulay, while Broca and Maubrac were the first 
to speak of “cerebral decompression.” This inode of treatment dates from the 
observatibnsof Bvroin Bramwcll (188<5), Aunandalc (18811), and Sahli (1801), 
and the method bus been developed by the researches of Horsley, Keen, Bruns, 
Saenger, Jaboulay, Cushing, Frasier and Spiller, and many who followed them. 

Decompressive craniotomy is eminently a palliative operation, and tho 
surgeon should never forget that the method iB not justified if the patient will 
not really derive benefit from it. Thus it would bo manifestly wrong to do a de¬ 
compressive operation upon a patient with an irremediable lesion, who has but 
a very short time of life left him, whose suffering is not great, and who is 
already blind. The growth of many brain tumors is a very slow one, and the 
patients remain alivo for many years; it is to relieve the patients in whom a 
radical removal of the disease iB impossible that the operation must be done. 
Paradoxical as it may seem, experience has shown that cerebral decompressive 
operations have conferred the greatest benefits upon those patients with intra¬ 
cranial growths who presented no localising symptoms. Such individuals will 
often be entirely relieved of their symptoms for 1 to 5 years, and the periods of 
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apparent complete relief are often so prolonged that the physician will remain 
in doubt as to the correctness of the original tumor diagnosis. While the diaap- 
pcarancc of the headaches, the vomiting, the acnaory and motor disturbance*, 
and the subsidence of the optic neuritis are very frequent, there are uot a few 
instances in which this improvement does not occur or in which tlte benctits 
from the operation an* of very short duration. The aymptoma may even bo* 
come aggravated after the decompression. Thus I have seen a patient with 
general but no local symptom* develop extensive puralysis after the operation, 
the autopsy showing that a utidhruin tumor bad lieen operated upon. Tlio 
symptoms due to a midbrain growth aic apt to liccotne much aggravated even 
after a bilateral decompression, and ojierative interference slum Id bo limited to 
a puncture of the corpus callosum. lu pm|>o*itig a decompress!vo operation 
the surgeon should always inform the family of the patient of the deforming 
hernia that may result. 

Various methods of operation have been devised, but I firmly believe in tlio 
advisability of methods in which the hernia of the brain is supjtortcd by muscle, 
i. e. those operation* which are done through muscular structures, such as the 
subtemporal and suboccipital operations recommended by llarvov Cushing. 
Furthermore, the decompression should, whenever ]>os*ihlc, lie performed over a 
silent area of the brain, so that no symptoms urn produced bv the interference 
with the functions of the protruding part of the brain. Some neurologists and 
surgeons (Horsley. Krause, limits, and others) bold the view that in local ixahlo 
but irremovable tumors it is advisable to decompress directly over them. Such 
a procedure cannot lie recommended, 'flic degree of protrusion of tlio cortex is 
dependent upon the size of the expanding growth, the amount of ventricular 
distention, and the degree of intracranial pressure. On account of rupture of 
the cortex, of edema, and interference with thu circulation in a cerebral hernia, 
the functions of the cortex are interfered with and hence a loss of function 
results. Thus a decompression over the motor urea (which has often been 
recommended) may he followed by motor paralysis, a decompression over the 
speech area, by apluuia. Not a few unfortunates have been left aphasia after 
an intentional or unintended cerebral hernia over the motor speech area. 

Whenever possible, therefore, the surgeon should close the dura and return 
the bone flap into place over the area he has explored or in which ho haa found 
an irremovable neoplasm (unless it happen to be a silent area), and accomplish 
the relief of pressure by a decompression over a silent area. I shall apeak of 
this subject in greater detail in the chapter devoted to the surgical treatment of 
brain tumors. 

Belief of premure in the cerebral hemispheres can best bo accomplished by 
a right or bilateral subtemporal operation (left-sided in left-handed individ¬ 
uals), relief of pressure upon the optic chiasm, by removal of the floor of the 
sella turcica; relief of subtentorial pressure, by a suboccipital decompression. 

The full relief of pressure of an operation devised to allow of the increase 
of use of the intracranial contents ean only be obtained by the removal of part 
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of the bony skull and by incision or excision of an area of the dura. No advan¬ 
tage is gained by allowing the bone to remain in the bone flap. With marked 
protrusion of the brain the edges of the bone are very apt to cause a perforation 
of the soft tissues of the scalp. 

Although the dura will yield somewhat after the bony support over it has 
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been removed, and thus a certain amount of decompression will be obtained, it is 
always necessary to open the dura widely bo as to allow the brain to protrude 
freely. 

Subtemporal Decompression. —Right (or left) subtemporal decompression is 
best performed according to the method of Gushing. A curved incision about 
10 cm. long is mado in tho scalp about 5 cm. above the car, and the scalp sepa¬ 
rated with tbo handle of tho scalpel down to the attachment of the ear. The 
temporal fascia is then divided parallel to the muscle fibers and retracted, and 
tho muscle fibers thou separated, exposing the bone underneath. The peri¬ 
osteum is then pushed back until an area about 5 by 7 cm. is freed. In the 
center of this area a button of bone is removed with the trephine, and the bone 
then rongenred away on all sides until an opening roughly 5 by 7 cm. has been 
made. Tn the greater part of the subtemporal region the bone is very thin; as 
the mastoid is approached tho thickness of the bone increases. After all oozing 
of blood has been controlled, radiating incisions are made in the dura, branches 
of the meningeal vessels being tied if necessary. If the intracranial tension is 
very high the cortex may protrude with such force that it ruptures. If the 
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herniation of the cortex omira t*>o rapidly it is advisable to aspirate the lateral 
ventricle before making the wide o|tcning of the dura. Cushing advises that, 
the dura be excised entirely, but I have found this unnecessary ( Kig. 32). 

The muscle edges are tlien brought together by interrupted sutures, tho 
fascial edges united to each other, and the skin wound closed. It is seldom 
difficult or im|H>ssible to unite the edges of the tcnijiorul muscle, even if the 
protrusion la* a very marked one. It is freipietillv difficult, however, to bring 
together the edges of the fascia, and it is often necessary to make relaxing 
incisions aUntt 3 to I cm. from the fascial margins U'fore the «*dges of the fnaciul 
incision can la- brought together. A tirm supjMirtiug dressing is then applied. 

The operation of subtemporal dts-omprcssiou is never difficult, and tho 
dangers from it very small. The tir.-t evidences of improvement, i. e. disap¬ 
pearance of the headache, cessation of vomiting ami di’oreaso of the papilledema, 
may la* observed within 21 hours id' the operation. The improvement tuny last- 
for many mouths or years even without the occurrence of a large hernia. In 
rapidly growing tumors, however, a very large hernia may occur in spite of the 
suhmusculur operation. 

Very great improvement may In* exjKi-ted in about iWi jier cent, of tint 
patients: slight improvement in alsutt 20 per cent.; no change in alsint ‘20 |»er 
cent. It is rare for a patient in coma, the terminal stage of a brain tumor, to 
regain consciousm*" after the operation. Although Cushing speaks of the pus 
sihility of the apjienrunoo of |i>cali/.ing symptoms developing after the decom¬ 
pression where none existed before, if. has lieen my experienee that this is very 
rare. I have lteen aide to sa\e more than one half of the patients upon whom I 
have done a large subtemporal decompression for bursting fracture of tlit: vault 
and base who were operated upon when they were already in deep stupor. 

Suboccipital decompressive craniotomy is indieated in all subtentorial In- 
sinns which cannot lie radically removed, excepting primary growths of the jsins 
or medulla. Sultoecipital decompression has often Ik-c» tried for midbruin 
lesions or in affections of the midhrain iti which a cerelsdlar disease was 
suspected. It sliouhl never l<e done for tumors of this region ; tin: symptoma are 
rarely improved. usually become aggravated. 

The trrhiiir of sulsieeipital decompression consists of the bilateral removal 
of the lame in the sulss-eipilal region, ineltidiug part of the margin of the 
foramen magnum, and will Is- deserilied in detail in the s«*ction devoted to 
the operative treatment of subtentorial disease. Tin* o|a-ning in the skull 
should always lie a bilateral one. and the dura should Is- widely opened by a 
transverse incision across the median line with seeondurv dural incisions radiat¬ 
ing upward and downward from the primary one. The occipital sinus must 
usually la? ligated, and rare must Is 1 taken to avoid injury to the transverse 
sinuses in the upper part of the wound area. To avoid repetition the reader is 
referred to the section on subtentorial operations for new growths for further 
technical details. 

Snbnecipital decompression will do little good in supratentorial expanding 
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lesions; it •will relieve the headache, vomiting, and choked disc of cerebellar 
neoplasms. The true cerebellar symptoms, ataxia, nystagmus, etc., sometimes 
disappear entirely, but more often persist in a more or less diminished degree. 

The operation iB more time-consuming and complicated than subtemporal 
decompression, and therefore more dangerous, and some patients stand the 
interference poorly. While the Bubtemporal operation should have no mor¬ 
tality, the suboccipital will always have to show some fatalities due to the 
interference itself. 

Tranisphenoid removal of the floor of the sella turcica for the relief of the 
symptoms of tumor of the hypophysis is in many caws only a “sellar decom¬ 
pression,” and is therefore referred to in this place. I shall speak of this and 
other methods for the relief of pressure upon the optic chiasm in the section 
devoted to the operations upon the hypophysis. 

Other Procedures.—Recently Hudson, of Atlanta, Georgia, and McGuire, of 
Buffalo, New York, havo described new procedures for cerebral decompression 
in which the osteoplastic flaps arc made and the bone flaps not removed, but 
held in a now location by wire sutures. I have had no experience with any of 
these methods. 


THE NON -OPERATIVE TREATMENT OF TUMORS OF THE ’RRATW 

Now growths of the brain tissue or those impinging upon the brain or intra¬ 
cranial nerves may be grouped into the following classes: 1. Those that are re¬ 
movable: Ill this class are included tumors of the bone in accessible locations; 
tumors of the dura in accessible locations; tumors which arise from nerve 
trunks, such as neurofibroma of the auditory nerve, tumor of the Gasserian 
ganglion, etc.; tumors of the brain tissue itself which are not extensively in¬ 
filtrating. 2. Tumors that are not removable, either on account of their loca¬ 
tion (midbrain, ganglia, most tumors of tho ventricles, etc.), or on account of 
their nature (infiltrating growths in most locations, metastatio tumors, etc.), 
or on account of their intimate connection with vital parts (many tumors of the 
hypophysis, many growths of the vermis, etc.). 

In spite of the most careful neurological examinations, however, it may be 
impossible to determine before an operation in which of the above groups a 
case must be placed, so that many of our operations are exploratory in nature. 

The diagnosis of brain tumor having been made and syphilitic disease ex¬ 
cluded, the non-operative treatment can, in the large majority of instances, aim 
only at an attempted relief of the patient's symptoms. If it has been definitely 
decided that an operation is contra-indicated, that not even a decompressive 
craniotomy will palliate the symptoms, then we can do little to make the un¬ 
fortunate patient comfortable for the short time that is left to him. The violent 
headaches and the vomiting may be somewhat relieved by morphin, the failing 
vision may be temporarily improved by repeated lumbar punctures, severe con- 
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vulsive seizures may bo controlled by inhalations of chloroform, but those are 
palliative methods which add but little to tho patient's comfort and death is 
usually welcome to these unfortunates. Blind and helpless, they may linger 
for many months until relieved by death. 

Some tumors of the hy|Mtphysis, in which tho patient’s symptoms are due to 
a lack of the internal secretion of one part of the gland, can bo benefited by 
feeding with gland extracts. On nccouut of the correlation of many of tho 
ductless glands, it may lie that, in the future, other gland extracts will bo found 
to be of benefit in hyjmpliyscul conditions (dyspituitarism, hyper- or hypo¬ 
pituitarism), but our present knowledge of the ductless glands nod their inter¬ 
relation is still very limited (Xothnngel, Huh)], Kppinger, and Boss). 

It may be that rudium emanations will bo found to exert a lxmeticinl effect 
upon some forms of brain tumors, but we still luck definite information in this 
field. 

1 have failed to find any beneficial effects from the injections of the mixed 
toxins of erysipelas und Bacillus prodiginsus of Coley in malignant tumors of 
the brain or nerves. 


THE OPERATIVE TREATMENT OF BRAIN TUMORS 

The only method of treatment from which we may ex|>ect a complete and 
permanent cure is ait operative interference, und the surgical treatment of 
tumors of the bruin is one of the triumphs of scientific medicine of tho end of 
the nineteenth century, based as it was u|hhi the increase of our knowledge of 
cerebral localization und the great advances in surgical methods and operative 
technic. 

Wernicke was the first to recommend very strongly the advisability of 
operative interference in tumors of tho brain, while Bennett and (iodine were 
the first to correctly diagnosticate and remove an intracranial ncnphiHm. It 
was again Victor llorsley who led the way in this new field and successfully 
removed new growths from the brain, and lie was soon followed by Knglish, 
American, and Continental surgeons, among whom may be mentioned Mao- 
ewen, Keen, Weir, McBuracy, v. Bcrgmann, Krause, llorchardt, Cushing, 
Frazier, von Eiselsberg, and muny others. 

The field for the Burgeon’s activity was at first thought to he limited to the 
motor convolutions, but with increasing knowledge the field has been much 
widened. Almost every part of the brain is now accessible to the surgeon. The 
approach to the hypophysis and the accessibility of growths in tho fourth ven¬ 
tricle are the latest triumphs of the pathfinders in this field, und we may hopo 
that it will not be long before some as yet inaccessible parts of the brain, such aa 
the pineal gland, will be attacked with safety by the surgeon. 

Unfortunately, although the different parts of the brain have become ac¬ 
cessible, it is only a small percentage of tumors whose nature allows of their 
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successful removal. According to various statistics, both from the operating- 
room and from the post-mortem table, only from 3 to 8 per cent, of tumors 
which can bo correctly localized are of such a nature as to allow of their suc¬ 
cessful removal. While the number is small, can there be any question as to the 
correctness of tho viewpoint that the removal of a brain tumor should be at¬ 
tempted whenever possible? I do not think so; for the surgical treatment is, 
and promises to he for many years, the only method of cure. With improve¬ 
ment in diagnostic methods and improvement in technic great advances are 
cortain to come. Progress will he made only by those who devote themsolves to 
this special branch of surgery. 

GENERAL PRINCIPLES OF IMPORTANCE IN THE OPERATIVE TREATMENT 
OF INTRACRANIAL NEOPLASMS 

The Prevention of Hemorrhage.- Success in the removal of intracranial 
now growths will only come to those surgeons who realize the importance of 
limiting the loss of blood during the operation. Patients will usually bear 
operations upon the brain quite well if the bleeding has been kept in check. 
Blooding from the scalp must he prevented by the use of the tourniquet or the 
hemostatic suture, bleeding from the lame hv tho free use of wax and gauze 
compression. It is always better to interrupt the operation until oozing has 
been controlled by pressure of gauze than to attempt to work while the oozing 
is going on. 

Sapidity of Operation. —Tho more or less mechanical part of the operation, 
namely, tho making of a hone flap, should he accomplished as quickly as is com¬ 
mensurate with safety, and can usually be completed in 1 "> or 20 minutes or 
loss. Wo are not in sympathy with those operators who believe that an hour is 
not too long for this part of the procedure. 

The Control of Intracranial Pressure. 1 f. upon exposure of the dura, the 
lattor is found to bo very tense, it is advisable to attempt to decrease this pres¬ 
sure before tho dura is opened. The marked herniation of the brain which 
occurs when tho dura is incised makes injury of the delicato brain tissue almost 
unavoidable. Tho methods for decreasing the tension are lumbar puncture, 
ventricular puncture, making a decompressive opening over a silent area, rais¬ 
ing the head end of the operating table. Any or all of these procedures may 
lio required. In tho presence of marked internal hydrocephalus I have found 
puncture of tho corpus callosum (q. v.) very useful. 

Even when a tumor has been removed, the intracranial pressure may remain 
so high that accurate approximation of the dural edges is impossible without the 
addition of somo of tho procedures just mentioned. It should always be our 
endeavor to close the dura. If this cannot be accomplished the exposed brain 
should be covered with Oargilc membrane, or a piece of fascia lata should be 
transplanted. 

Tf tho tension cannot be relieved it is bettor to remove the bone from the 
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flap than to attempt to return it into place. Much injury to the cortex ia apt 
to be caused by attempts to push buck a lame flap under these conditions. 

The utmost gentleness should la* used in removing a growth from tho brain 
tissue. It should not. as i have seen operators do, la* roughly {Haded out, hut it 
must be separated from its attachments with great cure and slowness. If the 
cortex has to be incised the pial vessels should lirst, la* tied with very fine silk. 
During the removal of the tumor bleeding must lie controlled hv ligatures of 
larger vessels, by pressure with small bits of uhsorUmt cotton, or muscle tissue 
taken from the edges of the wound. 

Tumors of the dura can usually lie removed with little difficulty, although 
it may be necessary to excise a piece of dura with the tumor. Wei I -localized 
and encapsulated growths in or under the cortex must lie shelled out with great 
care after the proper line of cleavuge lietween tumor ami brain tissue has la*eii 
found. It is seldom advisable to attempt to excise an infiltrutiiig growth unless 
it be very small, bccuusc its radical removal is never jwssihlo. 


TUMORS OF THE CONVEXITY OF THE HEMISPHERES 

The new growths which arise from the inner surface of the dura mater are, 
unless they are very large, quite easily removed. They are usually well en¬ 
capsulated and easily separated from the cortex of tin; brain. 

As soon as the dura has been exposed through an osteoplast in flap tho 
neoplasm can l»e felt through the membrane. If the tumor is very largo it 
may be necessary to remove it at a second operation: if it. is small, no larger, 
let us say, than a small apple, it can usually la; removed at once. Tho incision 
of the dura should l>e begun on one side of the tumor so that the operator 
can determine whether he will have to excise a piece of dura with the growth. 
Usually this will not lie necessary, for it will lie found that the growth is easily 
peeled off the inner surface of the membrane. Tho growth is then carefully 
freed from its attachments and lifted out, of its lied in the cortex, small vessels 
being tied with fine silk and oozing controlled by small pledgets of cotton. 
Within a few' minutes after the removal the brain will fill up the depres¬ 
sion. After all (sizing of blood has been controlled, the dura is dosed by inter¬ 
rupted sutures, the bone flap returned into place uud sutured in the usual 
manner. 

If a portion of the dura has to be excised, as is often the ease in tumors of 
the outer surface of the membrane or those which have |M-rforated the dura, 
the defect should lie closed by a flup of the miter layer of the dura or by a fascial 
flap taken from the fascia lata. 

TUMORS OF THE FRONTAL LOBES 

In making an osteoplastic flap over the frontal lobes the operator must be 
careful not to open into the frontal sinus. If a sufficiently large bone flap has 
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been made, one will have no difficulty in examining all parts of the frontal lobo 
and in palpating tho under surface of the lobe. It is perfectly safe to make an 
incision in the right or the left frontal lube in order to expose a subcortical 
growth as long as the incision is made well forward so as not to injure long 
motor association tracts. 

If an infiltrating tumor lie found, every effort should be made to close the 
dura and return the bone flap into place, because a hernia cerebri in this location 
is a very great deformity. It, is usually necessary to do both a subtemporal 
decompression and a ventricular puncture lieforo the dural edges can be brought 
together by suture. 

In tho removal of a growth from the under surface of a frontal lobe the 
operator must guard against any injury to the olfactory bulb. 

TUMOB8 OP THE TEMPORAL, PARIETAL AND OCCIPITAL REGIONS 

Great care must Inf taken if the cortex over the Uolamlic area has to be in¬ 
cised for fear of permanent paralysis of one or more extremities. Especial 
caro must bo taken if the operation is low down on the left side (on the right 
side in left-handed individuals) on account, of the danger of making the patient 
aphasic. It is questionable whether an incision in the left temporal lobe is ever 
justified because the patient is very apt to lose his speech after such a pro¬ 
cedure, while on the right side an incision can lie made without danger of in¬ 
terference with the mechanism of speech. 

In tho exposure of tumors situated low down in the temporal lobe it is often 
advisable to remove a good deal of hone down to the base of the skull, as is 
dono in tho operation for exposure of the Gasserian ganglion. In this way a 
good exposure of the under surface of the temporal lobe can Ik; obtained. 

If on opening is made into a ventricle by the removal of n subcortical 
growth, it is not necessary to make any attempt to dose the opening. I have 
found it useful to cover the part of the cortex concerned with a small piece of 
Cargilo membrane, which will adhere to the surrounding cortex and will thus 
shut off the ventricular opening. 

SUBTENTORIAL TUMORS 

Tho removal of a tumor from the substance of a cerebellar hemisphere or 
from the cercliellopontine angle is a more difficult and trying operation than 
that in tho cerebral lobes. These subtentorial operations must usually be done 
in two stages, as tho patient's resisting powers are much taxed by the crani¬ 
otomy. 

When tho dura has been incised the hemisphere is carefully palpated and, if 
necessary, punctured with an aspirating needle. If a tumor is felt beneath the 
cortex a transverse incision is made after ligation of large pial vessels. The 
bleeding from the substance of the cerebellum is usually small and easily con- 
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trolled. If an infiltrating growth is found ii is justifiable to excise a large part 
of the hemisphere, unless the growth is so large that it cannot lie removed. 

If a tumor is found on the upper surface of a hemisphere, considerable 
venous bleeding may occur 
during its removal, on ac¬ 
count of small veins which 
run from the surface of the 
hemispheres to the trans 
verse and superior petrosal 
sinuses. This bleeding can 
generally lie controlled by 
gauze packings. 

There is no operation 
which is a greater test of 
the ability of a neurological 
surgeon than the removal of a growth from the cerebellopontine angle. These 
tumors are usually of slow growth and but loosely attached to the brain or 
nerves. They most often originate from the auditory nerve and have thostruc- 




Fio. 34.— Kxfomjhk of Trvnm in l.r.rr Cf.hf.io.i.i/ifoviink Av.ii.f-. 


turc of a neurofibroma. If the tumor Is- a snuill one. not larger than a cherry, 
its removal can lie accomplished successfully if the surgeon works with care and 
gentleness. Tf, as is often the case, the tumor is as large as a goose egg or still 
larger, its removal may lie exceedingly difficult (big. 34). 
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The tumor is exposed by slowly drawing the cerebellar hemisphere toward 
the median line, thus dislocating the entire cerebellum toward the other side. 
A medium-sized brain depressor (Fig. 33) is bent to tho proper angle and intro¬ 
duced along the outer side of the cerebellum. If the bone has been removed 
sufficiently far into tho mastoid process, this can be accomplished without 
trouble. Tho cerebellum is then slowly drawn toward the other side, exposing 
the posterior surface of the jtetrous portion of the temporal bone. At this time 
there is usually a sudden gush of clear fluid from the depth, duo to rupture of 
the lateral subarachnoid cistern. This fluid is carefully sponged away, and a 
larger retractor is more deeply placed over tho other retractor which is then 
carefully removed. By this time, the growth will probably have been exposed, 
and its size determined. The operator then licgins to sepurate it from its attach¬ 
ments on the mesial side. If there is considerable oozing of blood, the lateral 
recess must bo gently packed with gnuzo for a few minutes. Working his way 
around tho growth very carefully and gradually, and always making all move¬ 
ments away from tho pons and medulla, tho tumor is gradually freed from its 
attachments and removed. It may be found necessary to divide the auditory 
norvo before tho tumor is free, but snuill growths can lie peeled off the nerve 
without difficulty. Care must be taken not to injure tho facial nervo which is 
often stretched over tho anterior surfaco of the tumor. 

When the tumor is a very lnrgo one, tho least manipulation or handling of 
the growth may bring on respiratory disturbances so that the operator is in a 
quandary as to what ho should do. If tho cerebellum cannot be sufficiently dis¬ 
located, so that tho operator can work without getting too near the brain stem, 
it may be advisable to defer the actual removal of the growth to a third sitting. 
In one of my operations 1 followed this plan, and was ahlo to remove a very 
largo growth from the cerebellopontine angle at a third sitting, with recovery 
^ of the patient. 

. Great care must bo taken, during all of theso manipulations, to protect the 
cerebellar tissue from injury; if the pia has once been torn, it is almost impos¬ 
sible to prevent laceration of tho cerebellar cortex. 

After tho tumor has been removed, and all bleeding has been controlled, the 
brain retractor is carefully withdrawn, the hemisphere allowed to slip back into 
its fossa, and tho wound of the soft parts closed in the usual manner. It is 
usually unnecessary to attempt to dose tho dura; this is unnecessary because 
tho thick muscles in tho suboceipital region form an adequate protection for the 
cerebellum. 

Frasier has suggested that a part of the cerebellar hemisphere should be excised 
in order to well expose a tumor in the lateral recess, and he declares that such an 
incision will often cause no permanent symptoms. The excision of cerebellar tissue 
is seldom, if ever, necessary. 

Some writers have advised that the lateral recess should be explored with the finger 
before it is exposed by dislocation of the cerebellum. I consider it dangerous to do 
any exploration in this region with the finger. 
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Moat tumors of the vermis are infiltrating and cannot be rentuvca. 

Krause has several times opened into the fourth ventricle in operations in this 
legion, and he states that the fourth veutrielc can be opened without very great 
danger. 1 have once widely cxjiosed the fourth ventricle in the attempt to remove a 
large growth of the vermis. The tumor could not bo removed, but the patient re¬ 
covered from the operation. 


APPEARANCE OF THE NORMAL AND ABNORMAL OORTBX 

Tho appearance of the eortex under normal and pathological conditions 
must here be described, for it is iui|>ortuiit for tho surgeon to lie ablo to recog¬ 
nize what is normal and to differentiate it from whut is diseased. 

Normally there should not. Ik 1 any adhesions Itctwran the dura and tho pia 
arachnoid excepting in the locution of the Pacchionian lushes. The surface of 
the brain should he of a creamy pink color and tho vessels in tho pia should bo 
fairly well visible. Whitish thickenings in the walls of the larger pial veins nro 
sometimes seen and usually have no pathological significance. When tho pia 
mater, which normally is not to lx> seen as a membrane excepting whero it 
bridges over a small fissure, is edematous or chronically thickened, a thickening 
of the walla of the veins is a further evidence that tho process is not a very 
recent one. 

It is often exceedingly difficult to recognize a gliomntous change in the cor¬ 
tex, for it may have all the np|>cnruiicc* of a normal brain tissue. Sometimes 
by palpation one cun feel a difference in consistency of the susjxvted part of 
the brain. 

Infiltrating gliomata or gliosarcoinnta of the eortex present n very charac¬ 
teristic ap]>caranee. They are usuullv of a bluish color ami ant slightly elevated 
above the surface of the cortex. 

When there is considerable bulging of the brain tissue, small, reddish-brown 
areas which look like tumor tissue often occur in the cortex. Such an error hug 
often been made, hut it should not occur if the surgeon remembers that the dis¬ 
coloration has occurred in a part of the eortex which had Itcfore appeured en¬ 
tirely normal. If auch a small hemorrhagic spot is watched, it will often be 
seen to grow larger and slightly prominent. If a small hemorrhagic urea is in¬ 
cised, the brain tissue will Is- found to lie discolored and soft so that it would 
be easy'to mistake it for a tumor. Such an error is never made by the operator 
of experience. 

FXAL ANGIOMATA OVER THE HEMISPHERES 

In the majority of instances, it is impossible to make the diagnosis of the 
condition before the exposure of the brain, the angioma being recognized only 
on the operating table. Sometimes enlarged veins ran ho seen through tho 
thinned and translucent dura, hut more often, the presence of tho varicose tumor 
is suspected on account of the lively bleeding that occurs as Roon as the first 
incision in the dura has been made, or tho tumor is soon as w»>n as the dural 
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flap has been reflected. The operator must be especially careful to expose the 
entire mass of blood vessels freely before be attempts to ligate and excise them, 
and all manipulations must be douo with extreme care so as to avoid injury to 
any of tho smaller vessels. 

After the muss of vessels has ltccn exposed, a large tributary is selected, 2 
ligatures of line silk applied, und the vessel then cut between the ligatures. The 
vessol walls are usually easily torn, and the bleeding which ensues may be diffi¬ 
cult to control. I f the operator attempts to catch the bleeding vessel with artery 
forceps, he is almost certain to injure other vessels, a large hematoma quickly 
forms, and thereafter the difficulty of identifying any landmarks is very great. 
Tho surgeon must work his way gradually urouud the tumor, and be on the 
lookout for tho tributary vessels which eider the mass from the brain itself. 

CYSTS AMS CYSTIC COLLECTIONS OF FLUID IN THE BRAIN 

The exjmsuro of cysts or cystic fluid collections in different parts of the 
brain is accomplished in the same manner as that of new growths, for the differ¬ 
ential diagnosis between tumor and cyst is usually made on the operating table. 

Cystic collections of fluid outside of the brain, the so-called meningitis 
serosa circumscripta of Oppenhcim and Krause, are rare and arc only found 
in tho posterior cranial fossa. Undoubtedly in some instances, a distended pos¬ 
terior or iutcrul cistern has l«oen mistaken for a cystic collection of fluid, the 
sudden escape of a large quantity of fluid from the side of a cereliellar lobe 
with immediate relief of increased intracranial pressure, leading the operator to 
boliovo that he has (qteued a collection of fluid which has liccn the cause of tho 
pationt’s symptoms. 

When fluid is obtained by aspiration of the brain tissue, the operator has to 
mako certain that he has not aspirated a distended lateral ventricle. In tho 
largo majority of cases, cyst fluid is of a more or less yellow or greenish color 
whilo normal cerebrospinal fluid is perfectly clear. The surgeon must remem¬ 
ber, however, thut au old hemorrhage into the ventricles or a rapidly growing 
tumor near a lateral vontriclo may eauso a yellow or greenish discoloration of 
tbo ventricular fluid. 

Truo cysts of the brain are either the results of an old hemorrhage, or of 
tbo softening of the central portions of a soft glioma; they arc cither parasitic 
or of unknown origin. 

When the surgeon lias determined by aspiration that he has to deal with a 
cyst, it is necessary for him to incise the brain tissues and lay the cyst cavity 
wide open. When this has been done, the lining membrane of the cavity should 
bo examined und if tho cyst wall is a thick one, it must be excised. Generally, 
this is impossiblo and all that cun lie done is to swab out the interior of the cyst 
with tincture of iodin. 

If it » found that the cyst cavity connects with one of tho ventricles, the 
same treatment can be applied to it as to an ordinary cyst. 
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If the valla of the cyst allow a tcndcuev to fall together, it, is a good 
plan to insert a small atrip of ('argile niemhrane into the eavity and lead it 
under the dura, so as to insure the proper drainnge of the tluid into the subdural 
apace. 

The surgeon must ho guarded as to his prognosis in cysts of the brain unless 
he is certain that he has to deal with a simple cyst. It is often iuijMtssihlc to 
differentiate the lnttcr front glioniatous cysts. The patients often mover en¬ 
tirely from their symptoms and remain well for u number of years. Then the 
symptoms recur and at the second oficrutinu an infiltrating and irremovable 
glioma is found. The prognosis of simple cysts is. of course, excellent, und some 
of the most satisfactory results of brain surgery uro obtained when thick-walled 
cysts have been removed. 


TUMORS OF THE QA88ERIAN OAMOZJOK 

Tho removal of tumors of the Gasserian ganglion, of which a few have laxm 
reported, is usually not difficult, and is accomplished by an operative procedure 
identical with that for the exposure of the (iasserian ganglion in ojieratinus for 
major neuralgia of tin* trigeminal nerve. The tumors arc usually derived from 
the dural sheath of the ganglion ami arc typical dural eudothelioiuata. For 
the method of their removal the reader is referred to the chapter on (Susseriun 
Ganglion Operations. 

RESULTS OF OPERATIVE TREATMENT 

The removal of tumors in the posterior fossa hns Imvii attended with a much 
greater mortality than the extirpation of growths from the cerebral hemispheres. 
The mortality has differed also in the hands of different operators. According 
to Oppenheim and Bruns almut one-third of the patients die as a result, of the 
operation, and in only 0 percent, are the growths of such a character and in auch 
a location that they can be removed. In a nutuls-r of these, symptoms which 
result from the extirpation urc of such a nature that it is unfair to speak of a 
satisfactory result from the operation. Oppenheim concludes that in only 3 to 
4 per cent of the patients cun u definite cure lie exjieotcd. 

I might quote statistics collected from a numls-r of sources, and these might 
appear to bear out the very pessimistic, view of Oppenheim. It is better, how¬ 
ever, to examine the results of those who have had n large experience in brain 
surgery in order to gain an adequate idea of what can lie accomplished. If this 
is done, several features at once stand out clearly. First, the results of opera¬ 
tions are steadily improving, due to the fact that physicians are beginning to 
realize that operations upon the brain should only 1* performed by those spe¬ 
cially trained in this field. Neurological surgery is truly a specialty of surgery. 
The neurological surgeon must be a well-trained organic neurologist, he must 
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be able to think ncurologically, and must have a thorough knowledge of the 
gross and minute anatomy of the central nervous system. He must be able 
to visualizo for himself tho condition of affairs in each case, so that he can attack 
each case in tho proper muuncr; lie must lie able to stand on his own feet and 
not have to be instructed by the neurologist where to attack and how to approach 
the nooplasm. In tho hands of tho general surgeon, there has been little 
progress, but in the hands of tho special worker, such as Horsley, Cushing, 
Krauso, and others, tho results have steadily improved. 

In the second place, wo are beginning to realize that in the large majority of 
instances, tho attempt to radically remove infiltrating growths of tho brain is 
hopeless, ami a timely word was spoken by Tooth when ho udvised that 
infiltrating growths should never be removed, that in these patients a palliative 
operation should Ito performed. In the large majority of cases, ns much 
will bo accomplished by a palliative operation, relief of the symptoms for 
six months to two years, as by an attempt at complete extirpation of the 
growth. 

Tho best results can lie obtained in the so-called endotheliomnta of the dura 
and tho tumors which grow from some of tho cranial nerves, tumors of the 
auditory norve, of tho Gasserian ganglion, etc. The prognosis of operations for 
cysts of tho bruin is good, provided that the surgeon is dealing with a simple 
cyst ami not with cystic degeneration of the central part of an infiltrating 
glioma. In tho latter vase, the symptoms are certain to recur within a few 
years or loss. Horcliardt has recently reported 13 lasting cures among 1+ opera¬ 
tions for cysts of tho eerelielhim; tho figures of Tooth, from the Hospital for 
Paralyzed and Epileptic (Horsley, Armour, Sargent, Ballancc), are about as 
good. 

It is quite a different matter when we have to deal with a tumor within 
the brain tissuo. If tho tumor is an encapsulated one, we may expect a good 
result when it is of small size and can be reached without injury to important 
nerve tracts. Tho larger the growth and tho deeper its location, the w'orse the 
outlook. It is more than useless, as Horsley has done, to remove a deeply seated 
tumor and leave the patient permanently paralyzed through the injury that 
had to bo inflicted in onlor to reach tho tumor. Incision and exploration of the 
right temporal lobe are justifiable because they can be done without causing 
many symptoms, hut exploration of the left side will eften leave behind symp¬ 
toms worse tliun those caused by the disease. 

In a consideration of tho rosult that we may expect from an operation for 
brain tumor, wo must remember that there is the possibility of error in localiza¬ 
tion. With increasing knowledge of cerebral localization, however, such errors 
are certain to bccomo loss and less frequent. Then also, the nature of the lesion 
may be different from that expected; we may have to deal with an area of 
softening, with an abscess, or the symptoms are those of a “pseudotumor.” I 
should arrange the operability of brain tumors in the following order,—tumors 
of the dura and nerves, of the central convolutions (because they give localizing 
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signs early), of the parietal region, of the loft, frontal lobe, of the occipital lobe, 
of the temporal lobes, of the cerebellar hemispheres, of the cerebellopontine 
angle, of the hypophysis. 

In the large majority of instances tumors of the brain stem, the medulla 
and pons arc easily diagnosticated and therefore not apt to Is* operated upon. 
Now growths of the corpus callosum and central ganglia are not easily diagnosti 
cated and are occasionally operated upon. 

The exposure of the cereltellum is u more serious procedure than the ex¬ 
posure of the cerebral hemispheres, and the mortality from the ojH'rations in the 
posterior fossa has licon much larger than from interference in other parts of 
the brain. Tints of -1-4 cases collected by l.cisehnor, '_*!• died sum after the ojierit- 
tion (70 per cent, mortality ), 2 wen* mired. !• improved, 2 died later. V. Kisels- 
berg had 10 cast's with t» deaths; llcnsclicn collected I'J cast's with N recoveries; 
llorslev rejiortcd 10 ojierutiuns with 2 deaths. 

Of 101 cases collected by Borehardt in li»t»7. died stsui after the ojhth- 
tion. In :»:» patients the tumor was not fouml, ami these 3.‘l diet!. The tumor 
was fouml in Hi patients: :*7 were entirely relieved of their symptoms or were 
improved. According to Hildebrand, of 30 patients njieratcd ujhiii for tumor 
t»f the cerebellopontine angle, only 7 rein vert'd from the njieration, while Krause 
saved ti of 5t patients, and Borehardt himself t out of 7. Hiller ami <*nnh 
published some of Cushings results: Itti cast's with 2 deaths: II times the 
tumor was fouml ami removed at the first operation: I- times a decom¬ 
pressive operation was done; twice the tumor was removed at a second 
operation. Cushing Itelievcs that the results of ccrcltellur surgery should Ik*. 
fullv as good as those of ojsTative interfen'iice in new growths of the cerebral 
lobes. 

In Krause's work, “Chirurgie ties (iehirus und Bueckenmarks, the follow- 
ing eases are cited: H operations over the central convolutions, 2 augiomuta 
over the cortex, excision and recovery; 1 enilothelioma, rts-overy; 1 tuls>rculonia, 
death after one month; 1 diffuse glioma of cortex, death; three snls-ortical tu¬ 
mors, 1 cysticercus, death; 1 glioma, death; 1 fibrosarcoma, recovery without 
improvement. 

Temporal lobe: 1 fibrosarcoma of cortex, recovery, two recurrences, death 
after three years. Parietal lobe: 1 fibrosarcoma of cortex, death. Oeeipitnl 
lobe: 1 sarcoma of dura, recovery; I fibrosarcoma of cortex, recovery; I sar¬ 
coma of dura, death ; 1 sarcoma of loin* deeply situated, death. 

Posterior fossa: 3 cysts of ccrels-llum. 3 recoveries; 1 sarcomatous cyst, 
death; 1 fibrosarcoma. 1 fibroma of cerels'llojKintine angle, recovered; 1 
fibroma, 1 sarcoma of angle, died ; 1 tumor of worm, 1 endothelioma of worm 
recovered, 1 cystic sarcoma of worn died; 1 tumor of base pressing upon cere¬ 
bellum and pons, died. 

Tooth's statistics from the Hospital for Paralyzed and Epileptic in Ixmdon, 
published in the proceedings of the Seventeenth International Medical Congress, 
1913, are as follows: 
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TUMORS OF THE HYPOPHYSIS 

In Bpite of n largo number of researches on disorders of the pituitary body, 
in the front rank of which must 1 k> placed the remarkable investigations and 
experiences of Harvey Cushing and his co-workers, our knowledge of this as 
well as of all the other “ductless'’ glands or bodies is still a very meager one. 
In a consideration of this subject, we are confronted hv a number of problems, 
“some of which call for mere symptomatic medicinal measures, some for opera¬ 
tive relief, and some for the administration of glandular extracts to make up 
for a deficient secretion.” (Cushing) “One patient may need merely a sellar 
decompression to alleviate the headaches of capsular distention, another may 
require partial extirpation of a struma to relieve chiasmal pressure, another, who 
has no neighborhood symptoms, may require merely glandular feeding.” 

“On the other hand, combinations of theso methods may be needed. Thus 
one and the same individual may urgently require subtemporal decompression 
for the relief of geueral pressure symptoms, and subsequently the sellar floor, or 
even a portion of the large struma, may be removed by a transsphenoidal route 
to save the chiasm from further damage; at the same time the X-rays may be 
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employed to check further cell division of an active chromophobe Minium, the 
patient meanwhile receiving glandular administration to supply the secretory 
deficit, lienee the treatment of these east's is neither strictly surgical nor medi¬ 
cal, but various methods must lie adopted according to the immediate demands 
of the individual problem.'’ 

The above quotation from Cushing gives an excellent summary of the sub¬ 
ject. In the following, I shall consider only the surgicul procedures which may 
be required, and refer the rentier to Cushing’s monograph and to other publica¬ 
tions, especially that of Hiedl, on Internal Secretions, for n discussion of tho 
medical aud glandular treatment of hy|siphyseal disorders. 


INDICATIONS FOE 8UBOIOAL INTERFERENCE IN HYFOPHYSBAXt DIBBABB 

The surgery of hy|mphyscnl disease is still in the developmental stage, ami 
our present opinions will no doubt ho modified, if not entirely changed within 
a few years. Surgical interference may liccome necessary in these conditions 
for the relief of headache ami other pressure symptoms, for the relief of local 
pressure symptoms, or to modify or diminish the symptoms of hy|icrpituitnriam, 
especially when they are accompanied by ucighliorhnod disturbances. In many 
conditions, operative treatment is unjustifiable. Thus when the symptoms are 
very slight and not progressive or only very slowly progressive, or when there 
is aeromeguly without other symptoms or adiposity ami sexual ini|Hitenee, there 
is no justification for an ojs'ration. The same is true when there are only slight 
cvc disturbances which remain stationary, nor is absolute blindness with slight 
symptoms, such as headache, an indication. 1 lielievc that up to the present 
time, the most urgent indication for an operation is growing diminution in tho 
fields of vision with inqicmling blindness, |>crhaps already blindness in ono 
eye. If with this are associated severe headache and |icrhaps other neighbor¬ 
hood symptoms, then the justification for operative treatment is undoubted. 
The combination of acromegaly with these symptoms, when the latter are in ail 
early stage but steadily progressive, will often form a sufficient reason for an 
operation. 

The choice of operation will depend very much upon the experience and 
skill of the operator, and 1 shall do no more than describe tho various methods 
of approach to the hypophysis, leaving it to the surgeon to select for himself tho 
procedure he desires to adopt. 

When there are marked neighborhood symptoms, due to the extension of the 
growth into the cranial cavity, an ordinary subtemporal decompression may be 
necessary, but I believe that this should always be combined with a puncture of 
the corpus callosum ?o as to relieve the hydrocephalus of the third ventricle 
which is sc often present 
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MBTHOD8 OF APPROACH TO THE HYPOPHYSIS 

As is always the case when a method of treatment is in its developmental 
stage, a large number of methods for exposing the sella turcica and its contents 
have beon described, many of them having been already tried in man, others 
having been worked out on the cadaver. It would occupy too much space even to 
mention all of them, nor would it bo of real value to do so. The methods of 
access have been either trunssphcnoidal or intracranial. 

According to Cushing, an approach to the hypophysis with osteoplastic resec¬ 
tion of the anterior wall of the frontul sinus und nose was proposed by Giordano 
in 18117. Scbloffer improved the procedure of Giordano, and ho was followed 
by Jfochenegg, v. Eisclslicrg, Kocher and others, each surgeon modifying and 
improving upon the procedure described by his predecessor. Thus in the place 
of resection of the frontal Hinus ns practiced liv Sehloffer and v. Eiselsbcrg, 
Koehcr simply deflected the nose to one side and crushed the turbinate bones 
to each side. But all of these operations were very mutiluting. extensive inci¬ 
sions were made on tin 1 face and forehead, and deforming scars remained. 

Kanavel lirst showed that it was possiblo to reach the sella through the in¬ 
ferior nares, the nose living turned up after an incision at the nasolabial junc¬ 
tion, und the turbinates and part of the septum living removed. Kanavel, Mix- 
tor and othors woro able to successfully reach the sella turcica in this way. 
llalsted then suggested a suhlahiul incision instead of the infrauasal incision 
and operated successfully by the sublabial inferior nasul route. The method 
adopted by Cushing is a transsphenoidal approach through Ilalsted's incision, 
although modified in many details by Cushing. Finally, it must be mentioned 
that Hirsch, of Vienna, has successfully operated upon a considerable number of 
patients by the endonasal route, the entire operation living performed under 
local anesthesia through one nostril after resection of the septum. T believe 
that a sollar decompression is an operation which should be clone by a skilled 
rhinologist who should have no difficulty in opening the sphenoidal sinuses under 
local anesthesia and removing the floor of the sella turcica. If, as Hirsch has 
dono, tlio ontirc procedure ean be accomplished with local anesthesia, what 
justification is thoro for prolonged operations under a general anesthetic by 
tho surgeon ? This statement has reference only to the operation of sellar de¬ 
compression in which the floor of the sella turcica is removed and the dura 
opened, and perhaps a small amount of tumor tissue euretted out. As I shall 
atato later, T favor rather an intracranial method of approach for reasons that 
shall be mentioned. 

THE SURGICAL PROCEDURES 

The anesthesia is of great importance in these operations and deserves a few 
special words. There is no doubt in my mind that the ideal anesthesia for this 
operation is the method of intratracheal insufflation. It is especially valuable 
when the transsphenoid operation is to be done, for the anesthetist is never in 



TUMORS OF T1IK HYPOPHYSIS 


710 


the way of the operator, the intratracheal tula' lies in the corner of the mouth 
and is never in the way, and then* ia no poaaihility of hlood or mucus running 
down into the trachea and lungs. 

The danger of meningitis is considerable when the transsphenoid operation 
ia done, an<l the pntients should receive, for several days before the ojieration, 
full doses of urotrojiiu. The danger of meningeal infection from the trans- 
frontal ojieration is practically nil. that is it is no greater than after any intra¬ 
cranial procedure in which the dura is ojiened. 

The advantages of the transfrontal approach over the transsphenoid an*, l 
beiievc, the following: It is a surgically dean ojierntiou; the sella turcica and 
hypophysis can la* clearly exposed and as much as necessary of the diseased parts 
removed under the eye, for the hyjHiphysis, csjieoiiilly if it is enlarged, cun bo 
about as well seen as is the (lusserian ganglion in tin* low temporal method of 
approuch to it in ojierntious for trigeminal neuralgia. The sear that is left after 
the transfrontal procedure, as 1 have modi tied Frazier's njtcrnt ion. is very slight, 
and hardly noticeable ufter a few mouths. The ojicrntioii is easy in the hands 
of any surgeon who is used to cranial work. Cushing, who is exceedingly skill¬ 
ful in the jierformnnee of tin* transsphenoid ojieration. declares the ojicrutinu 
favored bv him to la* the ojieration of choice, and ladieves that the tumor is 
often sufficiently large to jirohibit the degree of cerebral dislocation ma-eusnry 
to bring the interjaaluucular apace into view. In making this statement, I do 
not. however, believe that. Cushing had the transfrontal method of n|ij>ruuch in 
mind. 

I liclicve that, if one could surely distinguish the cases in which a cyst was 
to lie drained, the trnnssjihenoidul sellar decompression would la* indicated, 
while, if the diagnosis of a solid tumor was made, which can often la* made hy 
tho X-ray, the transfrontal jirneoduro would la* advisable. 

The Tramsphenoidal Operation of Cashing< Fig. ). The shoulders of tho 
patient are slightly raised so that the head drnjis back into a modcrato Iloso 
position and the jaisterior liarcs <a*cluded hy a sjamge. A cotton jilcdgot ia in¬ 
serted into each nostril, the opja-r liji drawn up, and a transverae incision made 
across the frenuni of the lip. The incision is carried down to the nasal spine 
and then the soft parts are sorajied buck on each side from tho lower lainy mar¬ 
gin of the bony nasal sejitum ojiening until tho cartilaginous septum is exposed. 

Tho following description is quoted from Cushing’s Issik, “The Pituitary 
Body and Its Disorders”: 

“From this point on, the performance should lie an entirely submucous one, tho 
membrane being separated from the bony and cartilaginous septum on each side. In 
favorable esses . . . the entire operation may Is* conducted without entering the 

nasal cavity; however, owing to the firm perichondriul attachment nt the anterior mar¬ 
gin, a slight tear through the mucous membrane may occur on one side or tha other 
at this point. 

“A deep smooth retractor 1.8 centimeters in breadth and fi centimeters in length is 
then introduced on each side between the freed mucous membrane and tlm median 
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cartilaginous and bony septum. The separation of this pair of retractors will give 
sufficient room for the easy removal of the necessary strip of septum in a few large 
pieces. This will include most of the vomer, the lower edge of the median plate of 
the ethmoid, and a small strip of cartilage, in removing which Ballenger’s swivel lrnifa 
may be conveniently used. . . . With the original retractors still in place, a series 
of dilating plugs, running up to a diameter of 1.8 centimeters, are then introduced, 
separating the retractors to each side. . . . The two retractors are then withdrawn, 
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their place being taken by a bivalve siwulum, the blades of which are about 7 centi¬ 
meters ill length and 1.8 centimeters in breadth. 

“From this point the use of a headlight is essential. . . . The sphenoidal at¬ 
tachment of the septum is then identified and the ‘prowl’ of the vomer underlying the 
sphenoidal cells may be removed. With experience, the sphenoidal sinuses are easily 
identified, but it is well, in all cases, to keep the angle of approach low and to follow 
the posterior margin of the vomer, so as to minimize the chance of entering the pos¬ 
terior ethmoidal region through mistake. 

“When the body of the sphenoid has been identified, the anterior and lower walls 
of the sinuses are chipped away with long-handled nasal rongeurs, and after the cells 
have been freely opened, and the lining mucous membrane removed; there is rarely 
any difficulty in recognizing the sellar protrusion, even where there is no pathological 
enlargement of the fossa. . . . 

“The floor of the pituitary fossa is then removed in turn, this usually amounting, 
in the case of a tumor, to nothing more than the chipping away of thin bony scales, 
which are often the only remnant of the ballooned fossa. With a knife hook, which 
can be inserted through the capsule and drawn outward, a crossed incision is made in 
the dural encasement of the gland or tumor, and such a degree of extirpation as may 
seem advisable is then carried out 

“The transsphenoidal performance may resolve itself into any one of the following 
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procedures: An intrasellar tumor arising from a liypaiiluwal rest may ho encoun¬ 
tered and removed; a mere sellar decompression with splitting of the glandular cap¬ 
sule may be performed; intrnpituitary cysts may be found and evacuated; a frag¬ 
mentary extirpation of a glandular struma or tumor may la* combined with the sellar 
decompression.” 

The above quotation from Cushing gives an outline of the transsphenoidal 
operation. The entire subject is still so new that many moditientions will surely 
bo made, and we therefore refer the reader to Cushing's thorough and elaborate 
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description of the procedure, ita dangers ami difficulties, and to tho excellent 
paper by Lewis and Kannvcl on the same subject. 

The Tranifrontal Approach by the Method of Frasier ae Modified by the Writer. 
—Krause was the first to suggest an approach to the Hypophysis through the 
anterior cranial fossa, while Horehard first attempted the operation in tho hu¬ 
man being. Methods for approach through the frontal bono were then worked 
out by Kiliani (1904), McArthur (1908), Hogoiavlcnsky (1912), but without 
doubt the beat operation is that devised by Frasier (1913). The operation con¬ 
sists in the reflexion of an osteoplastic flap of frontal bone with its base in the 
temporal region, the removal of part of the snpra-orbita! ridge and portion of the 
roof of the orbit en bloc (later to be replaced), removal of the roof of the orbit 
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down to tho optic foramen, elevation of the frontal lobe and depression of the 
orbital contents, incision of the dura and exposure of the cavity of the sella 
turcica. 

I have modified the operation in that the supra-orbital ridge remains at¬ 
tached to the I Kino flap and in making the base of the flap in the frontal region 
so as to avoid a sear on the forohead. The operation, as I perform it, is the 
following: 

X-rays having been taken to determine the size and extent of the frontal 
sinuses, the side of the frontal l>ono is selected in which the sinus is the smallest. 
If the patient has lost the sight of one eye, it is lajst to do the operation on that 
side. 

An incision is made from tho inner angle of the eyebrow outward to the 
external angulur process of the frontal bone, then upward and backward to 
within tho hair lino and then inward to near tho median line (Fig. 36). With 
an ordinary trephine, openings aro made at the beginning of tho incision, just 
above the external angular process and at the upper outer and upper inner 
anglos of tho incision in tho soft parts. The bone is cut in the usual manner 
with Hudson forceps. The soft parts arc slightly dissected down from the 

supra-orbital ridge, the 
roof of tho orbit about 1 
cm. behind the supra-or¬ 
bital r i d g o divided by 
slight blows with a small 
chisel, the supra-orbital 
ridgo cut at each trephine 
opening with a Gigli saw 
or sharp Liston forceps, 
Fio. 37 .—Lonu-bladkd Cranial Konueur. and tho bone fractured 

toward the median line. 

On account of the thickness of tho bone in the median line, it is usually neces¬ 
sary to partly divide the base of the bone flap with tho cranial forceps. 

With various rongeurs, tho thin roof of tho orbit is removed down to the 
optio foramen, care being taken that the direction of the rongeuring is correct 
so as not to open into the ethmoid sinuses, and that tho periosteum of the orbit 
iB not injured. As the operator approaches the optic foramen, a long-bladed 
rongeur (Fig. 37) must bo used, the orbital contents depressed and the frontal 
lobe in its dura slightly elevated. As soon as the optic foramen is reached, and 
after all oozing of blood lias been controlled by gauze pressure, an incision about 
3 cm. long is made from tho exposed anterior clinoid process toward the median 
line, a small brain retractor introduced into the owning and the frontal lobe 
elevated. Tho optic chiasm, hypophysis and sella turcica are now in good view 
(Figs. 38 and 30). 

When the treatment of the hypophyseal lesion has been finished, the bone 
flap is returned into place and the soft parts sutured in the usual manner. 
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The operation ie not at all difficult. in the hand* of the surgeon experienced 
in cranial surgery, and an excellent expuaure of the region of the hypophysis is 
obtained. It is possible to extirpate or partially remove n growth from around 
the pituitary body in full view, and the operation is surgically very satisfactory. 
The amount of elcvution of the frontal lame that is necessary is not very great, 



Fra. 38.— Thanufrontal Crani.it.jmt for Expuhcrr or.'IIiriH»W»r*i«. Rons H»l* tornsJ 

so that no injury to the brain should occur. I he orbital roof should l» re¬ 
moved over an area about 'l cm. in width, and if an ethmoid sinus l>o opened 
it should be closed with n little Horsley wax. The supra orbital ridge forms 
part of the osteoplastic flap which is letter than if the Unm is removed in one 
piece and later replaced as in Frazier’s operation. The amount of visible Hear 
is very small, only a small line lstw<>cn the external angular pns-ess of the 
frontal bone and the hair line. 


TREATMENT OF AB80E88 OF THE BRAIN 

In the following remarks, I shall confine myself to a consideration of abscess 
of the brain itself, and shall leave out of consideration the extradural abscesses 
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tf lstea occur after ear disease or disease of the accessory nasal sinuses, Knr. ni1 ^ 
an extradural abscess presents none of the surgical problems that are to bo 
soured before the surgeon can satisfactorily treat a collection of pus within the 
bram substance. 

Brain abscesses are sometimes met with in exploratory cranial operations 
where the surgeon expected to find a neoplasm; more often the diagnosis of 



Re. ’«>. Tsahifrontal Oaxiotoii* ro» Exposuu or Btnhtm. The hypophyseal growth 

i» oxpoeed. 

brain access is made before the operation, especially if the symptoms of intra¬ 
cranial disease have followed an old or recent middle-car disease. 

When die surgeon suspects and operates for a brain abscess, it is inadvisable 
to make a hmm flap if this can possibly be avoided. A trephine opening should 
first be made of a sufficient sire to allow of thorough aspiration of the brain 
over die suspected area. A button of bone is removed with the trephine after 
a small incision in the scalp has been made. A nick is then made in the dura 
with a small scalpel and the brain aspirated in various directions, care being 
takea not to m J ur ® “7 P«1 veins with the aspirating needle. For this purpose 
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I generally use a needle with a blunt point such ha has been described for lumbar 
puncture and aspiration of the ventricles. 

If no pus is discovered bv aspiration, it may bo necessary to proceed to the 
making of a bone tlap for thorough exploration. The small incision in tho dura 
is closed with a silk stitch and the scalp incision sutured before tho bone flap 
is made. 

If pus is obtained by aspirution. the needle is left in place and the incision 
in the duru enlarged: the dura and piu arachnoid an* now swahlicd with tincture 
of iodin. A grooved director is then pushed into the abscess cavity along tho 
needle, and the latter is then withdrawn. The o]H'niug is enlarged with a small 
dressing forceps and a drainage tula* inserted and iixed to the dura by one 
stitch of line silk. If necessary, a few small gauze strips uru packed ull around 
the tula* which is led out through the incision in the soft parts. 

When an abscess is found after an osteoplastic flap has lieen made, tho tnbo 
can usually be led out through a small tiephiue o|>cniiig in the lsme made in tho 
center of the lame flap. The flap of I tone ami soft parts is then returned into 
place and sutured in the usual manner. 

What Inis ltccu stated uImivc applies to abscesses deeply situated in tho 
cerebral hemispheres. If the abscess lies near the surface of tho brain so that 
it can Ik* opened widely without too great injury of nerve tracts, the trephine 
opening should Is- sulliciently enlarged so that the entire affected region of tho 
brain is exposed. The dura must then Is* freely opened and the abscess laid 
wide ojm'ii by a fm* incision in tlu* brain tissue, in order to obtain jierfect drain¬ 
age of the abscess cavity. In the ccreliellnr hemispheres, it is justitiable to ex¬ 
cise a small piece of a lolie so that drainage conditions shall lie as j*erfect as 
possible. 

After-treatment.- -The after-treatment of a brain abscess is of very great 
importance, for in not a few instances the drainage is not g«ssl, secondary 
abscesses develop causing increased destruction of brain tissue and perhaps rup¬ 
ture of nil abscess into a ventricle with a fatal outcome. A large-sized drainage 
tube should always be used: I Isdievr that aoim* of tho failures have been dna 
to tho uae of too small a drain. The tube should not Is- removed for at least 
several weeks and if gauze drains have been used in addition, these nhould be 
allowed to remain in place for at least seven to ten days. Each time tho wound 
is dressed, the skin, drainage till** and gauze should be painted with tincture 
of iodin. as this is the greatest safeguard we [hwachh against secondary infec¬ 
tion of the meninges from the outside. The drainage tills? should always be 
fixed by a safety pin so that the end of the tube is not pressed into the brain 
tissue by the dressings. 

Large doses of urotropin up to 100 grains a day should be given from the 
time of the operation, and should be continued for several weeks, unless hema¬ 
turia develops. 

Prognosis. —When an abscess has ruptured into a ventricle, the condition 
is usually a hopeless one, although one may prolong the patient’s life by drainage 
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of the affected ventricle. I am not aware that any case has recovered in which 
a brain abscess had ruptured into one of the ventricles. 

The prognosis of brain abscess is always a serious one. The most favorable 
site is the one or other temporal lobe, and abscesses in this location secondary 
to ear disease offer a much better prognosis than those in other parts of tho 
hemispheres. The mortality of deeply seated abscesses of the cerebral hemi¬ 
spheres is much greater than that of corebcllar abscesses. 

The results of operations for chronic abscesses with sterile contents are much 
bettor than thoso for recent collection of pus containing tho ordinary organisms 
of suppuration. 


TREATMENT OF INTRACRANIAL HEMORRHAGE 

When, after an injury to tho head, signs of compression of tho brain occur, 
tho surgeon must determine whether tho symptoms are due to a largo collection 
of blood in tho brain tissue, on tho surface, or on the outside of the dura. When 
there is no fracture of the skull, opinions differ as to the proper indications for 
treatment, some surgeons believe that every patient with suspicious symptoms 
should bo operated upon, others reserve for operation only thoso with very 
marked signs of cerebral compression. When there are marked slowing of the 
pulse and respiration, stupor, hemiplegia, and perhaps convulsions, the opera¬ 
tive indications are clear. When the symptoms are less marked, careful obser¬ 
vations as to their progressive character, especially slowing of the pulse and 
respiration, rising of the blood pressure, and enlargement of the veins of the 
retime, are necessary. 

If tho Burgeon is in doubt, an exploratory skull puncture should he per¬ 
formed. By means of this littlo o|toration, which can be done under local anes¬ 
thesia, wo can determine not only whether there is a large collection of blood 
within the skull, but also whothcr it is located on the outside or inside of the 
dura. 

The general and local pressure symptoms will indicate the side that has 
to bo explored and if blood is obtained by aspiration, a craniotomy is indicated. 
Operations for intracraninl hemorrhage give very satisfactory results, as the 
statistics given below will show, and tho dangers of the operation are very small 
if the condition of the patient is not poor before the operation. 

If an extradural or subdural bleeding has been diagnosticated, the skull 
should be opened by removal of the bone; osteoplastic craniotomy should be per¬ 
formed only for hemorrhage within the brain substance. If the operation fails 
to reveal any large collection of blood, a subtemporal decompression should be 
performed so as to relievo the increased intracranial tension which may he due 
to multiple small bleedings throughout the brain tissues. 

If bleeding from a middle meningeal artery is suspected, an opening should 
be made in the middle of the temporal region. This opening should be fairly low 
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down so that the main branch of tlu* artery can be excised. Kriinlein has 
shown that after injury of the anterior branch of the artery, a hematoma ia apt 
to form in the frontotemporal region; after injury of the posterior branch, iu 
the parieto-occipital region; after injury to the main artery, low down in the 
temporoparietal region (Fig. 10 1 . and he designated two regions when 1 the 
trephine openings should lie made. I believe that it is always lietter to remove 
a button in the mid-temporal region, and then to rongeur awuy the lame an¬ 
teriorly or posteriorly as required. As soon as the dura is exposed, the blood 


a 
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and Its U ranches, (KrAuli-in.) 

clot must he washed away with a stream of warm solution and by mean* 
of gauze sponges; the operator must make a thorough search for the bleed¬ 
ing point and must apply a ligature to it; he should not las satisfied if he 
has removed the blood clot without finding the sonn-e of the bleeding. If 
no bleeding point can he discovered, it is advisable to drain the wound with 
a small piece of gauze, lest bleeding should recur after the wound has lienn 
dosed. 

The operation is very similar to an ordinary subtemporal decompression 
and will suffice for most of the cases. If an intradural clot is susfiected, an 
incision in the dura or a flap of the dura with its base above is made. Intra¬ 
dural clots can be removed bv irrigation with a gentle stream of saline solu¬ 
tion. If a pial vessel » bleeding it must be ligated with fine silk. Especial 
attention must be paid to the under surface of the temporal lobe; the lobe must 
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be carefully raised, and the exposed area cleansed. In this way numerous clots 
may be washed out from the under surface of the hemispheres. 

If there is reason to suspect extra- or intrudurul bleeding on the other side 
of the head, exploratory puncture and craniotomy should Iks performed on the 
second side, followed, if necessary, by subtemporal craniotomy. 

If there is rcuHon to sns|icct that there is a collection of blood in the hemi¬ 
sphere, the brain must las aspirated according to the general principles laid down 
in another section of this chapter. 

The treatment of hemorrhage of the new-born deserves especial mention. 
It has been shown that a variety of intracranial injuries may occur during birth, 
and that in the infants that survive, spastic diplegias (Little's disease), cpi- 
lepsy, and idiocy are of frequent occurrence. Not a few of these birth injuries 
are duo to the overlapping of the parietal bones during delivery. Bleeding 
within the dura and into the cortex is apt to occur either from pial veins, tears 
of the tentorium or laceration of the cortex. Cushing was the tirst to draw 
attention to the possibility of saving some of these infants by early operation, 
and ho has reported a number of very successful results after unilateral ami 
biluteral ojKjrations. The infants stand the operation remarkably well if little 
blood is lost. When the scalp is incised each bleeding vessel should Ik? caught 
as soon us it is cut. The elastic tourniquet, should never Ik; applied to the 
infant’s head, because the amount of elastic pressure necessary to control bleed¬ 
ing will force the brain out of the skull as soon as the dura is incised. 

After u large lisp of the soft parts has Ikh*u outlined, the bone is rapidly cut 
with u pair of heavy curved scissors, and the dura incised parallel to the incision 
of the bone, (’lots are removed from the surface of tin* brain by gentle spong¬ 
ing and by irrigation with saline solution. The dural incision is accurately 
closed, and the lame Hap returned into place and the scalp sutured. If there is 
reason to suspect bleeding on the opjiositc side, aspiration is done, followed, if 
necessary, by exposure of the bruin on that side. 

The suggestion has often been made to attempt the operative relief of non- 
traumutic intracerebral hemorrhage, of the ordinary apoplexy, and Horsley is an 
enthusiastic advooate of such a method of treatment. Up to the present time, however, 
tho results of operations have been very jwor. 

Finally, in tho absence of a large collection of blood, a subtemporal decom¬ 
pression may be of benefit in relieving the symptoms of increased intracranial 
pressure due to multiple small hemorrhages in nnd around the brain. 

Tho results of operations for intracranial hemorrhage depend very much 
upon the time when the patients have been operated upon and the presence or 
absence or complicating injury to the brain itself. Uustodis collected 108 case? 
of injury to the middle meningeal artery which were subjected to operation 
with 86 recoveries and 22 deaths, a mortality of 20.37 per cent. The mortality 
of intradural hemorrhage with operation is higher—of 166 cases collected by 
Hemchen, 53 died, 31.0 per cent. 
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CRANIOTOMY FOR EPILEPSY 

Convulsive attacks occur in a la rue uumltcr of intracranial condition* and 
tho removal of the eause is often followed by a cessation of the convulsions. 
Thus the extirpation of u tumor from the Uolamlic area, the cmptyiiip of n 
cyst in u eerehral hemisphere, or the removal of a clot front the eortex will often 
remove the irritation which causes the cortical discharges. 

Aside from these and similar conditions, epileptic convulsions tuny follow 
a cranial injury or a fracture of the skull, or they may appear without, any 
known cause. These convulsions tire either penoralizcd, affect inp Itoth sides 
of the face and all the extremities, or the attacks nitty nlTect only one side of the 
laxly or part of one side. These latter attacks may regularly Iwf*in in one side 
of the fact* or one extremity, and then spread to the other limit and to tin* face 
on the saita* side, or remain localized in the out* limit, litis is the ty|ie which, 
since the classical description ol llutdditms Jackson, we know as “JacksouiHii 
epilepsy." 

Mnnv attempts have Iwcn made to henelit the so called idiopathic puteralixcd 
epilepsy hv operative methoils. and a larpe variety of procedures has ls>en nv 
oinmcuded. Most tit these methods have Ihs'Ii based it| m m the principle of 
decompression; hv means ot larpe ojtetiiiips in the eratiial Imiies the surgeon 
uttemptetl to relieve tin.nvulsivc attacks. 

The results of all of these o|tcrative procedures have Itecti ptmr. ami. in the 
lurjre majority of the cases, the attacks were either iininlliu nccd hy the ojx*ra- 
tion or retnrnetl after tt short time. 

A larpe nmnlier of operative procedures have Ix-ctt siiL'pestcd and rceoni- 
niended for the surpicnl treatment of epilepsy outside of the o|H-ratioiis ujton the 
brain above mcutioiicd. Many of these have Is-cn Idumletl upon iiistillieicut 
data, nnd have proved futile. Amonp these may be mentioned resection of tho 

cervical sympathetic which was once very highly ret.. hv Jmiueaco. 

The pood results at tirst reported were undoubtedly due to the fact that epileptic 
attacks will often cease for a few months after any operation. 

I do not Iwlicve that we are justilied in recommemlinp any kind of operative 
interference in generalized i• 1 i<*psithi<" epilepsy. 

If. on the other hand, the ... attack- regularly Itcgin in otic set of 

muscles nnd then affect other muscles in sttecc-ion. we are justilied in the 
assumption that the convulsive attack is caused hy an irritation of the cortical 
center which controls the movements of the croup of muscles that is firat 
nffected: an exploration of this area in the cortex is justifiable, with the hope 
that either a remediable lo»ioii will l«- found, or that, by excision of this area, 
attacks will lx* prevented. 

Operative interference may. therefore, lx; required in the following eases of 
Jacksonian epilepsy: 

1. Posf-traumafir. Epileptic convulsions arc very frecpicnt after frac- 

47 A 
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tares of tko skull, and the operation may reveal udhesions between the cortex 
and the dura, or other cortical changes. 

2. Idiopathic forms, where there is no known cause for the attacks, but 
where their localization makes an exploration of the affected area justifiable, 
in spite of tho fact that the convulsions form the only symptom. In a certain 
numbor of these cases, an organic disease, such as a small neoplasm or cyst or 
a localized process in the pin mater, may be discovered at operation. In most 
of the patients, no changes will l»o found, with the exception of the edema of tho 
pia mater which occurs after convulsive attacks and which must not be mis¬ 
taken for tho cause of the convulsions. 

As tho results of operative interference in all forms of Jacksonian epilepsy 
in which no local lesion is found are very poor, the surgeon should be very con- 
sorvatiyo in his indications for operative interference. 

The results of operations for posttruumutic Jacksonian epilepsy in which 
depression of bone, u cyst, or a bony splinter pressing upon the cortex are 
found, aro much better than those in which no lesion is discovered. The brain 
should be exposed through a large osteoplastic Hap, and the dura incised. De¬ 
pressed bono is removed, adhesions between the cortex and dura aro separated, 
cysts are opened, and the cortex is excised if it appear diseased. The edema of 
the pia which is so often present, is relieved by numerous smull needle punctures. 

If adhesions exist lwtwccu the dura or soft parts (if there is u defect in tho 
dura), these should lie divided, and a piece of ('argile membrane used to cover 
tho exposed portion of the cortex. 

Tf tho changes in the cortex are only slight, or if no changes aro visible to 
tho oye, excision of the cortex over the motor ami corresponding to the parts 
that aro primarily attacked by the convulsive attack is indicated. By means of 
a unipolar electrode tho location of the area to be excised is first determined 
(seo Faradization of the (’ortex). The pial vessels over this ami are then 
ligated, and the cortex to a depth of 0..*» to 0.7. r > cm. excised with a small scalpel 
aided by small curved scissors. The bleeding is never great and is easily con¬ 
trolled by means of pressure with cotton or sponges wrung out in hot salt solu¬ 
tion. The area of cortex iu which the excision lias been made is then covered 
with a small piece of C’argile membrane, and the dura closed in the usual 
manner. 

I do not think that the majority of reports of results obtained give us tho 
proper idea of what is really accomplished by operations for Jacksonian epi¬ 
lepsy where no distinct lesion such as a tumor or cyst, depressed bone or a 
splinter of bone in the cortex is found. Any operative procedure is apt to 
cause a cessation of the convulsive attacks for a time, but in a few months or one 
or two years Inter, the attacks return. We can therefore consider as cured only 
those patients in whom no attacks have occurred for a number of years. 

If we exclude eases of reflex epilepsy in which a euro followed an operation 
in other parts of tho body than the brain, the best results that we may expect 
from operations for traumatic cortical epilepsy are about 10 to 15 per cent, of 
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definite cures. Tiluian collected 2t!0 cast's, with 11 per cent, of euros for longer 
than three years, 10.> jier cent, for mcr one year, and 12.S per ix'iit. for over 
one-half year, Improvement iiecurrcd in alMiut in jier eent., and death in 0 
per cent. Of 20 cases of his own. I were well for more than throe years, 3 
for more than two years. .‘5 for men* than one year, and 2 for more than ono- 
half year. Op|icuhcim .states that we can cx|nvt only alsuit ti per emit, of cures, 
no matter what the nature of the operation. 

Iho ojicration should la- done as early as possible, before the cortex has 
undergone '‘epileptogenic changes." 

It is in no way proven that increases of intracranial pressure may lie the 
cause of epileptic attacks, and therefore there is no justification for the attempt 
to improve epilepsy by means of divompri ssive o|terutious as advised by Kocher. 
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THE TECHNIC OF ('KKKHItAl. SFROEKY 
.Iamks II. Ki:xv<ix 

It has Itoc'ii inv privilege to have worked with tin* late Hr. Frank Hart lev 
(22), particularly in connection with surgery of tin- central nervous system, 
and the following is a description of the principles ami methods employed. 


GENERAL CONSIDERATIONS 


The ideal of the >11 rj /<■<>11 -huiiM lie to render expliiriitnry «ipcrntiims mi tin* head as 
simple of performance as an exploratory laparotomy, with as satisfactory an exposure 
and accompanied hy no more disturbance to the patient, either immediate or remote. 

The aim of the surgmii in ccrihrnl surgery should Is- directed toward (l) tlm 
lessening of shock hy diminishing hemorrhage and shortening the time of o|H>ratioii, 
which is even more im]iortant in '•a re cry of tlii« region than elsewhere in (lie lsidy. 

(2) Obtaining a good generous exposure of the operative field so that, no mutter 
what condition is found, it may he dealt with easily and thoroughly without utidim 
manipulation or retraction of the hrain and without delaying the o|ieriitinii hv further 
bone removal. This must he done in such a manner as not to interfere with the tulle 
sequent complete restoration, as far as possible, of the protecting cranium, for which 
purpose an aceurntely fitting osiioplastie flap is made of such a sixe mid shape us to 
offer the best cxjiosuro, with sid!» tent blood supply to in-ure, after its return and care¬ 
ful suture, n perfect primary union. In certain ea-c- it may seem lw*t to remove 
part or all of this Imne. hut. inn s», tlu* initial cutting of it in one piece is quicker 
and easier than rongeur removal 

(31 Selecting a method for making this flap which will lessen, for the operator, 
the necessary physical work and thus leave him with untired hands for tin- more deli¬ 
cate intracranial manipulations. 

Particular emphasis is placed upon accuracy in locating the intracranial 
condition hy some easily applied method of eerehral topography which will 
hold pood for all aces and races; upon a large generous opening in the skull 
of such size and location that no further Is me removal will Im necessary; upon 
a simple and easy method of cutting the lame which will Is- safe and efficient 
under all conditions. 

Simplicity in the armamentarium is particularly desirable, hut it is not 

7:57 
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advisable to obtain this by sacrificing efficiency under all the varied conditions 
that arise. For example, many methods excelling in simplicity and efficiency 
in many cases will prove unsatisfactory when a thick or very hard skull is 
encountered. 

Various accidents arc recorded during the use of almost every known 
method. For example, chisels which require undue pounding and thus in* 
crease the shock, may penetrate too deeply. Gigli saws may damage the dura. 
Circular saws with u guide Itetwccn the dura and bone may catch in adherent 
dura and damage it. Circular saws with circular guards may cut the dura if 
the operator has not made holes enough to give him an accurate idea of the 
thickness of lame along each side which has to be cut. Drills which are sup¬ 
posed to lock have failed to do so and have penetrated too deeply with unfor¬ 
tunate results. The cutting tooth on the slot-forming forceps, working from 
within outward, hus snapped off and the piece subsequently found embedded 
in tho brain. 

One must then select some method of cutting the bone which involves the 
minimum risk with the maximum efficiency under all conditions. 


METHODS OF OUTTINO THE BONE 

OhiieL—Bone removal with the chisel, cither entire or as an osteoplastic 
flap, was employed at one time, but for many obvious reasons has been aban¬ 
doned, except, of course, in mastoid operations. 

Trephine or Burr, Followed by Bongeurs.—In cases where the lame is not 
to bo saved, one or more openings are made with a burr or trephine near the 
center of the portion to be removed and the surrounding bone is out. away with 
rongour forceps to the desired extent. 'I'llis method is quick, simple, and safe, 
provided the bone is not thick or hard, in which case considerable time and 
physical labor are required. This manual work tires the operator’s hand and 
renders more difficult tho subsequent delicate intracranial work. A bone 
defect is loft, which, except in the cases requiring a decompression, is not de¬ 
sirable and may require a subsequent operation for its closure. A disadvan¬ 
tage in using this method is that one is rather influenced to make an insufficient 
exposure. 

Oigli Saw.—The Gigli saw furnishes a very good method of . making an 
osteoplastic flup. Several holes are made around the periphery of the flap on 
the piece of bone to be removed, either with burrs, drills, or a small trephine. 
A suitable guide, a watch spring or probo, is then passed from one hole to the 
other between tho dura and the skull. This guide is threaded to a Gigli wire 
saw which is pulled through and is then made to cut the intervening bone 
from within outward. 

This is a very good method in that it gives an accurately fitting bone flap, 
but it has the objections of being slow, tho saws are very apt to break, and 
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often considerable difficulty is experienced in passing the saw from one bole 
to the other, particularly if the dura is adherent to the hone. In this ease 
the saw may pass under the dura and cut it. t A grooved protecting guide 
should be used.—E iutok.) 

Trephine or Burr, Followed by Slot-cutting Forceps. Another method of 
forming an osteoplastic tlup is to make, with a trephine or burr. 3 or 4 holes 
outlining the ojieniug and then with an especially constructed forceps to out 
A slot between them. A short portion of hone, generally opjtosite the uuent 
side or hinge, is cut with a Gigli saw in order to give a 1 letter lilting tlup. 

There are several makes of those forceps which are of similur construction 
in that they cut from within outward. They are simple ami safe hut leavo a 
wide slot with a poorly fitting tlup. In thick hard Imno their o|terutiou is 
difficult and the inner jaw has Urn known to break with suhsctpicnt injury to 
the brain from the fragment living inward. 

These slot-cutting forceps are named from their various designers, l)c 
Vilbiss, Dahlgrcn, Uluisdcll, Hudson. 

Fraise.~~In 1M»7 fryer of Philadelphia designed an apparatus, a frniso, 
similar to a twist drill with spiral blades which, when revolved hv a flexible 
cable or pulley and belt, and pulled sideways, would cut a slot. The lower end 
rested in a metal shoe which formed a depressor for the dura and was con¬ 
nected to the handle by a narrow piece of metal. In about. I'.ioo Sttdcck de¬ 
vised a fraise with a similar cutting principle but with a small metal button 
firmlv fastened to the tip. which served as a dural depressor and protector. 
This was operated bv means of an electric motor and a flexible sliaff. Ilercut 
n ud Borchnrdt in IHOi! made modifications of the fraise. 

METHOD OF VHIXts TilK Flf.MSK. The fraise is introduced through n hole 
in one corner of the flap and. b\ pulling it in tin- proper direction, is made to 
cut a slot from this hole to a simih.r one made in the other corner of the tlup, 
where the instrument is lifted out. A slight up-and down movement at right 
angles to the surface facilitate- the cutting. The fraise requires considerable 
po WC r to ojioratc, 1 iceoine— hot ipiickly, and cuts a wide slot, so that unless that 
portion of the lame opjsisite the hinge is ettl in some other way, as with the 
Gigli saw. the flap will swine in and rest on the dura rather than the surround- 
ing bone. With a thick hard hone the cutting is difficult, adherent, dura and 
uneven bone are troublesome, and the dura, at times, is caught and torn. 

Circular Saw. - There are various circular saws, some with an adjustable 
shoe, which, coming in contact with the outer surface of the skull, regulates the 
depth to which the saw will cut. Powell ami Marsland saws are examples of 
this type. There arc still other circular saws. a> the satteer-Iikc one of Vail 
Arsdalc, with a guard following the saw and extending under the Isinc to 
protect the dura. There arc also the Sudeck and the Doyen eirculur saws. 

A rapidly 'revolving circular saw impresses many surgeons as being very 
dangerous, not only to the operator and assistants, but also to the patient. A 
brief familiarity with its use, however, soon convinces one that, with any care 



74Q 


THE TECHNIC OF CEREBRAL SURGERY 


at all, there is really no danger. There is no danger to the operator, aa his 
hands are occupied holding the instrument and cannot come near the saw. ’ 
The- assistants have only to keep their hands away, never to sponge when the 
saw is running, and to hold the retractors from the end and not up close to the 
wound. As to the patient, properly placed retractors will protect the soft 



Flo. t. — Washkhs, Diiilia and Otkkii Ixhtkcuknth fob tub Cihctlah Saw. 1, Washers or guards 
for tho oiroulur saw. Kiioli slumped with :i liunils'r from 2 to N inclusive. This number shows in 
milli motors tho ilopth tho sow wilt out whon that particular wuslu-r is at t acini I to it; 2, circular 
saw, H.fl oiii. (I-/, inches) in diameter; :t. chuck for holding small drills; 4. fraise with serrated blades 
and button for protect inn tho dura; S, a I>oyen cutter for starting the holes; t>, spherical burr mounted 
on a eonlcul one to ho used after for reuniiiiK out the holes to permit the insertion of the measure; 
7, Hurtley-Kcnyon burr with which the holes muy lie started and ooinploted, thus eliminating 
the two cutters' previously used; 8. cud view of 7; ft. measure, graduated in millimeters, for meas¬ 
uring from within outward tho sku'l thickness at the holes. 


parts from damage. An accurate knowledge of the thickness of bone to be' cut 
and tho placing on the saw of n suitable guard which will not permit of its 
cutting all the wav through by 1 to 2 mm., prevent dnmnge to the dura or brain. 

All show, guards, or protectors sliding between the dura and the bone have been 
abandoned because they may catch in adherent dura und damage it or become jammed 
on uneven bone. Furthermore they are unnecessary. 

Of nil the various methods we have trier!, the one which is the most satisfactory, 
fulfilling the greatest number of requirements under all conditions. whether cutting 
large or small openings, whether the lmne is to he removed and not replaced, or during 
the formation of an osteoplastic flap, regardless of the thickness or .density of the 
bone, is the Doyen circular saw and washers (Fig. 1. Nos. 1, 2). the Doyen measure 
(Fig. 1. No. 9). and, for making the holes, n burr designed by the late Dr. Frank Hart¬ 
ley and myself (Fig. 1, Nos. 7, S). 
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THE MOTOR.— 1 lie power to operate those lmrrs anti the saws may 
be obtained from an electric motor. •to 1 ( horse j*ower, mounted on 
a stand or table, and a flexible ruble, either of twisted win' or one eom- 
posctl of links, with a flexible metal slt“e\o. The ruble mav l>e renden'd 
aseptic bv wrapping it in a sterilized h.tuduitc. or. U*ttrr still, by steriliz¬ 
ing it in the steam sterilizer with tin' dressings or by Im> i 1 ino it with the 
instruments. 

The cable must have considerable strength or it will twist ofT. eoil up, or 
chatter. A cable of the proper strength is heavy and stiff. A clump* of the 
operative field or of the position of the operator will often reiptire a complete 
change of the motor, table, etc. 

This combination of table, motor and cable has many objections. To do away 
with those undesirable features, 1 have devised -mall motor wlm-li can l«- held in 
the operator’s hands with a switch control under hi- tinker, and with the cutting 
tools connected directly to the 
motor shaft. It is so con 
struct**! that the outsiilc shell 
with the wire can In* removed, 
boiled, and reassembled. Thi' 
motor is so wound that it will 
run on the standard commercial 
current of ll.'i volts, either di 
reet or alterant imr. or it may be 
wound to run on a storage bat¬ 
tery of from ti to 13 volt». 

These motors are made in 
two sizes. One type Wci-jli>. 
complete with the handle, nhoii: 

9 pounds and runs at a speed of 
from 3,000 to li.ono n xolution- 
n minute, and develops alse.it 1 « 
liorse power. The other type i- 
lifrhter. wcijrhiiii! about •! 

]M>uuds complete, and r u n - 
somewhat faster. It develop 
about 1 M3 horse power, which 
sufficient to o|«rale the burr 
and saw. 

The actual work ini* time *■! 
tbi*se motors is ~o brief tb 1 
they can be tightly enclosed m 
a metal ease without dancer 
overhead tie. Tie 1 ** fe< t <0 
wire which is connect'd to th ■ 
motor is the ordinary flexible 
electric liitht wire, and can b*- boiled r‘ )« atedly. pr* ferahly in plain water without 
soda, and, even while wet. it e.ni lie u»cd without an;, trouble. Another satisfactory 
way of steriliziiifr tie* removal.b ea-imr and wire i“ to put them in the steam sterilizer, 
and they will then mine out dry- 



11 llirlif- (i; i|ii« I* r. t lit' It* *. "IitmI. J.filKI In 
r«\'•luti<iiii« |n*r inn-«*> ‘'hum mrnuit. ll“i 

v» <ll-. :i!mi iliri (-1 'iiir* n f . f» V* »l I *. 1J VfiflH, ;tinl 2'ZW volt*; 
jilw. in iv Ik* ii^*i 1 -ih«-rii:iiiii|. r »-iirr«*ijt l#\ iIm- 

lini-fi*- A not lit f » j.« lin» u <r-:il win'ling wlu«*li «i|»- 
rrati** «ith**r with :i *i»r« •■* « urr«*ut *»r nn :illi-ri>:itinic fiirn*ni. 
I'owi-r uUiiit 1 , f»'.r • j/'twr. 



742 THE * TECHNI.C OF CEREBRAL SURGERY 

ASSEMBLING OF MOTOB AND CASINO.— The casing ia put on the motor 
as follows: The doctor who is cleaned up and ready to lay out the instruments, 
dries the interior of the casing with a sterile towel, tests the binding posts to 
see that they are tight and that there arc no loose wires. The body of the motor 
is placed on a folded sterile towel lickl in his left hand, the end A (see Fig. 
2) being held upward. The shell, B, is then screwed on as far as it 
will go or until a mark on the casing and one on the motor are in line. The 
motor is now held in the right hand by this sterile portion, and the soiled 
towel in the left hand thrown away. The other half of the sterilized casing, 

C, is taken in the 
left hand and 
slipped on, and 
held in place by 
screwing down, 
with the left hand, 
the knob, D. 

Two or 3 feet 
of the sterilized 
wire is kept on the 
table with the mo¬ 
tor; tho rest of it 
is dropped to the 
floor, where some- 
o n e connects it 

Flo. 3.—Compressed Air Motor Fitted to Che Same Cutters ah Ei.ec- w | j.], the Wall 
tric Motor. Wc-iicht nliout 0 pounds. Kispiirvs NO to BO pounds nir pro*- . 

cure. Motor und liom cun bo Ixiilod or sti-riliml in the steam steriliser. socket Or With E 

tlrop light socket, 

which is less in the way than tut overhead connection. 

Every exposed part of this casing and wire is sterile and the casing is water¬ 
tight so that nothing can work down from the running motor and contaminate 
the operative field. 

TECHNIC. —During the operation the motor is held os follows: Tho adjust¬ 
able handle, E, placed at right angles to the long axis of the motor, is held in 
the right hand; the knob, D, is grasped in the left band, and the left thumb 
and index finger manipulate the switch which controls the current. Tn order 
to give the flap tho proper bevel it will, at times, be necessary to reverse the 
hands, the knob, D, being then held in the right hand. Instead of this electric 
motor, one driven by compressed air may be used ( Fig. 3). 

For boring the holes we have devised a special cutter, shown in Figure 1 
(7, 8), which is so constructed, with a rounded tip and diverging serrated 
cutting blades, that it penetrates slowly and when it is nearly through, with 
bone only the thickness of an egg shell to be cut, it makes a characteristic sound 
and the operator feels the sudden diminution in the resistance at the cutting 
end. It is then withdrawn and the hole inspected. 
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The dura may be seen at the bottom undamaged. Generally, however, a 
thin layer of cracked lame hides the dura ami protect* it from injury. Even 
if this warning sound is not heeded, and the burr is allowed to eut deeper, the 
dura will still lie unharmed us the tip of the hurr is so made that it eon turn 
for some time on a soft yielding substance without cutting it. 

After the holes are drilled ( Fig. 4 ) at the corners of tin* flap and along tho 


sides, the thickness of the skull is measured 
Fig. DIf this varies more than - mm. Is-t 


at each opening l Fig. I, No. i*. 
ween two adjoining holes, another 



hole is made. Tim metal waslmra or guards (Fig. I, No. 1) are stamped 
with numbers from 2 to ft which indicate in millimeters the depth of tho saw 
exposed for cutting when that particular washer is fastened to it. 

One of these washers is selected of such a size that when it is applied to 
the saw and the saw made to cut la-tween any 2 holes, there will remain 
uncut lame between the saw teeth and the dura, alsmt 1 mm. in thickness. 
The washer rides on the lame and the saw cannot possibly cut any deefs-r 

(F 'To 0 ’insure a better fitting flap 1 or 2 sides an- cut on a bevel. When tho 
variation in thickness is slight the tilting of the saw from a right angle to the 
surface to a 45° bevel will vary the depth of cutting and obviate the changing 

of the washer (Fig. 7(. . . , 

The uncut inner tabic, varying in thickness from 1 to 2 mm., is cracked 

bv inserting in the saw cut at the holes a thin osteotome, which is held nearly 



■Fio. S . —Mb a hurt no the Thickness or Hone at Holes. A rough sketch of tho shape of the flap 
should bo made either by the assistant on a sterile slate or a sterile pad, or by the anosthetist, and 
the nuniliers showing tho skull thickness marked down at their proper places. This is of great 
aid in tbo subsequent selection of a suitable wusher for the saw. 



Fia. 6 .—Insertion of Measure at a Hole to Measure Skull Thickness from Within Out. 
This also shows how the circular washer on the saw prevents its cutting entirely through. 
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at a tangent to the surface rather than at right angles, and slightly tapping 
it with a mallet (Fig. 8). 

This cracking with the osteotome is done at each hole, particular attention 
being paid to the holes where the uncut skull is the thickest. With two peri¬ 
osteal elevators or chisels, the flap is pried up, beginning at the side opposite 
the hinge, at which point pressure is made to aid in breaking the bone (Fig. 9). 



Fia. 0.—PmriKa op Flap with Pibiohtiai. Elbvatou. 


The flap is turned down and wrapped in a piece of gauze or a towel wet 
in warm salt solution, care being taken not to strip the bone from the soft parts. 


PREPARATION OP THE PATIENT 

General.—It is especially desirable that every head case be examined most 
carefully and a written report made, not only by a neurologist, but also by an 
oculist, who should test and mako careful note of the fundus of the eye and the 
extent of the visual fields. 

The patient should be under observation for a week or so, and during 
this time repeated and careful record made of all the symptoms. A record of 
the blood pressure should be taken at frequent Tegular intervals. Bowels, skin 
and kidneys are regulated and put in the best possible condition. Drugs should 
be discontinued. 
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Loeal. It is better to sliave the entire head in nearly everv case rather 
tlian just the region to be operated upon. This may be done the day before 
the operation, and, at the same time, the landmarks for the eetrebral localisation 
may be marked on the scalp with carbolic acid fuehain. 

The final preparation, when the patient is on the operating tablo under the 


4 t 
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Via. 10.— Thomtlt CumnenaiML TnpnoiiArgv. 

N, Nasion or nasofrontal suture. I. ininn nr cxiortial wripiltl protols'rsiirr; K, rntro-orltital Inlmnla. 

45 per cent. I’rivrntrid point.; 55 per ■•■■nt. Ilolandic point; 70 |«'r wnt, Sylvian point; NO |ier nrnt, 
temporosphcnoidal |K>int; 05 prr nut. I»u™l sinus point. 

1. Motor and sensory disLurlsinrr, lower extremities; 2, motor and sensory dinturiNUi«a, upper ex¬ 
tremities; 3, motor nnd sensory distiirlmnre, turf, tongue, )>*, pharynx. >n<l vooat corda, motor npharia 
in right-handed people nnd vies vena; 4. (a) movements ai thn hndy (poatirior part of that Ant frontal), 
(b) movemcntM of thn head nnd m-ck <p<mtoriur part of tbe second (rontnlj. (c) associated movements 
of the eyes nnd head: 5, tactile and muscular sensibility; 0, hemianopsia and word-blindness, agraphia, 
and paraphanin; 7. intelligence; H. storage of visual images (cuncus, lingual loba and ealrarina fissure, 
which lie in thn longitudinal fissure Is-tween the 70 per eatnt and 95 per eent points); 0. audition; 10, im¬ 
ages for won Is heard and musical torn* (left aide). In this same region on both aides the sensory motor 
auditory renter exists. The interns) frontal convolution lies in the longitudinal fissure opposite the 
superior frontal convolution. The paracentral convolution lies in the longitudinal fissure lie t w e cn thn 
45 per rent and 55 i*-r rent points. The quadrate lobe tins in the longitudinal fissure between the 
55 per rent and 70 |sv rent points. The euneus, lingual and fusiform lolaw, first, see ood and 
third occipital convolutions, are between the 70 per eent and 95 per eent tinea. 


anesthetic, is to paint the scalp thoroughly with full strength tincture of iodin. 
Aa soon as this has dried, it is rubbed off with 05 per cent, alcohol. Home 
operators prefer not to rob off the iodin. There are many variations in the 
local skin preparation which may be mentioned. The scalp may bo first nibbed 
with benzin and then painted with tincture of iodin. Or tincture of great 
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■oap and water may be used, followed by alcohol, then ether, with or without 
subsequent painting with tincture of iodin. The end results of all these 
methods seem to be about the same. 


CRANIOCEREBRAL TOPOGRAPHY 

Craniocerebral topography is of the utmost importance. Some good re¬ 
liable method should be selected and the scalp marked out according to it as 
a routine practice in every case. Of course, with the large exposures that are 
now made, a slight error in the exact location of the lesion and planning the 
flap is not so detrimental as when a smaller opening was made. To an experi¬ 
enced operator the actual marking on tho scalp is not so essential, as his trained 
perceptions locate very accurately the cortical centers. 

However, in obscure cases, where ono wishes to identify any particular 
portion of the cortex to bo exposed in the opening, the flap may be swung back 
in placo and the landmarks noted upon it, together with their projection on 
tho brain surface. In cases where, from the general condition, a large open¬ 
ing or tho making of a sceoud flap or the added bone removal in addition to 
tho first opening is thought to be undesirable, a good reliable topography is 
very valuablo. The best method we have found is the C'hipault method. It is 
easy to remember, easy of application, and very accurate, regardless of age, 
race or individual, liecause of its dependence upon a percentage basis. We 
have tested it thoroughly for many years in the Operative .Surgery course 
at the College of Physicians and Surgeons, and in all the operations on the 
living. 


THE CHTPAULT OEBEBBAX, LOCALIZATION 

The distance from tho nasofrontal suture or nasion, tho depression below 
the glabella, over tho sagittal suture to the inion or external occipital pro¬ 
tuberance, is measured. (The metric system is the more convenient.) On this 
line, measuring from before backward, the following percentages of its whole 
length are marked. 

(1) 45 per cent., known as the precentral point. 

(2) 65 per cent., known as the Rolandic point. 

(3) 70 per cent., known as the Sylvian point. 

(4) 80 per cent., known as the temporosphenoidal point. 

(5) 05 per cent., known as the lateral sinus point. 

Next, the retro-orbital tubercle is located. This is a small process on the 
posterior border of the tipper part of the frontal process of the malar bone, 
below the external angular process of the frontal bone, and is just about oppo¬ 
site the external eanthus of the eye. 

A line is drawn from this tubercle to the 70 per cent point and its distance 
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measured. This marks the Sylvian fissure. This line is then divided into 
tenths. 

The junction of the second mid third tenths is joined by n line to the 4ft 
percent, point. This murks the precentral tissure. 

The junction of the third and fourth tenths is joined by a line to the ftft 
per cent, point, this marks the Ihdnudic fissure. 

The retro-orbitul tulierele is now joined to the Ml per it'iil. point. This 
marks the superior tcmporosphcimidal tissure. 

Ihe line from the retro-orbital tulierele to the per cent, jaiiut marks, in 
its posterior portion, the lateral sinus. 

All these lines are subdivided into tenths for line loeuli/.ution. 

The anterior brnneh of the middle meningeal artery crosses the second tenth 
of the three primary lines. 

I lie posterior part of the In sly of the lateral ventricle may la* tapped hv in¬ 
serting the exploring needle in the sujierior temjsirosphenoidal convolution at 
the junction of the third and fourth tenth on this line, at a depth eijunl to l/It 
of the transverst* diameter of the brain at this |siint. 

I o explore the descending horn, the needle is inserted in tin* middle temporo- 
sphcnoidal convolution directly alsive the external auditory nieutus. 


POSITION OF THE PATIENT ON THE TABLE 

All head eases should Is- so placed and secured on the table that, the head ond 
of the table can he raised to it' > or to degrees. 

This position should Is* such that the o)M*rativc held is uppermost and 
conveniently placed for the operator. And this must Is* obtained without 
undue atruin on the patient's n«*ck or interference with the respiratory tune 
tion. 

For the frontal and aiih rnluli rtil cx|»naurua tin* patient should Ik* tint on tlio 
back. 

For the lateral and posterolateral exposures, more or less of a side jmsitiun, 
with a sufficient number of sand hags under the head to steady it and sufficiently 
elevate it, should be obtained. To prevent the head from rolling from side to 
side, the sand bags arc placed so as to form a furrow iu which the head may 
rest. 

For exposure of the occipital lobes nr cerebellum, the patient is generally 
placed directly on the face with a large sand bag under each shoulder, in order 
to lift the chest free of the table and permit of easier breathing. The forehead 
may rest on an adjustable head piece fastened to the table in such a way that it 
can be moved in or out, raised or lowered; or the forehead may rest on a sepa¬ 
rate stand or table placed a short distance from the operating table. The chief 
object of this arrangement is to facilitate flexing or extending the nock as condi¬ 
tions require, and also to aid the anesthetist. 
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ANESTHESIA 

Ether is given the preference as being safe and easily controlled. For many 
oases the drop method will suffice, but in others it will be difficult of applica¬ 
tion. Furthermore, it is often desirable to get the anesthetist really out of 
the way. 

The simplest, and perhaps the best, method, equally satisfactory in all head 
cases, » nasal anesthesia. 

Nasal A n e sthes ia. —Select a bottle similar to that on the oxygon tank which 
has a tight-fitting stopper through which pass 2 tubes, one to the bottom of the 
bottle and the other just through the stopper. Ether to the depth of 5 to 8 cm. 
(2 to 3 in.) is placed in the bottle and the stopper firmly fastened down with 
a long narrow strip of adhesive plaster. It is best to have this bottle suspended 
from the lower bar of the table near the floor, although it may be loft attached 
to the oxygen tank. From tho glass or metal tubes in the bottle, 2 rubber tubes 
long enough to reach tho patient with a foot or two to spare, are fastened to the 
top of the table with adhesive plaster. The short tube, which comes from tho 
top of the bottle, should have a tapering glass or metal connecting tip over which 
is slipped a soft rubber catheter. Tho largest catheter which will just snugly 
enter the nostril is the best. 

On the end of the other tube, the one oxtending to the bottom of the bottle, 
is attached a cautery bulb or an atomizer bulb or, later on, if occasion requires it, 
the oxygen tank, a compressed air tank or a rotary blower. 

The patient is first anesthetized by tho ordinary method, and as soon as he 
is lightly under, the catheter, still attached to the tube from the bottle, is gently 
inserted down one 'nostril. Should this nostril appear to bo narrow or ob¬ 
structed, the other should be tried. While the catheter is being pushed down, 
the liquid ether in the bottle should be carefully watched, and as soon as the 
patient’s respiratory efforts produce a bubbling of the ether it is known that the 
catheter has Teaohed the proper depth. The catheter is then secured at this 
point by passing around it, close to the nose and off on the skin of both cheeks, 
two long narrow adhesive strips. The length of catheter in the nose is generally 
about equal to the distance from the anterior nares to the external auditory 
meatus measured over the cheek. 

Noyr, for a few moments, the mask and drop method plus the manipulation 
of the bulb may be necessary in order to produce the required degree of anes¬ 
thesia. After this stage is reached the bulb alone, or, in many cases, the pa¬ 
tient’s own respiratory effort will be sufficient to preserve a light anesthesia. 
Whenever the degree of anesthesia is deeper than desired, the glass connecting 
tip must be removed from the catheter for a time, thus eliminating, temporarily, 
all the ether. Instead of the bulb the oxygen tank may be connected and a 
steady flow of oxygon through the ether and then into the pharynx employed. 
This gives a very even anesthesia with a combination of oxygen and ether which. 
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in many cases, is greatly to lie desired. as it correct* any tendency toward 
cyanosis, which is very apt to cause venous oozing and delay tho operation. 


FORM OF FLAP 

The form of the flap made is generally tnqtczoidal, with the narrow edge or 
base in the tenqMirnl fossa where the Imne is thinnest (1 to 5 mm.), breaks 
easily and where the blood supply is abundant. In exceptional eases the base 
may he anterior und get its blood supply from the supraorbital and frontal 
arteries, or it may be posterior ami Is* supplied from the occipital artery. 

The edge of the flap opposite the hinge may vary from 10 to 12 nnn. in thick¬ 
ness, the sides may vary from 5 to S nun., and the fractured edge in tho tem¬ 
poral fossa from 1 to a mm. 

The flap is so planned that the sus]icct« , d lesion will lie under its central part. 

The size of the flap should Is* sullicient to furnish a good free ex|H»suro, so 
that all subsequent, intracranial steps of the operation may la* performed ensily 
without any more manipulation or retraction of the brain than is absolutely 
necessary. 

It should lie large enough, and particularly so in the direction of the proba¬ 
ble extension of the lesion, so that no further Isme work will bo required. There 
are certain conditions, such as those in which the lesion is located near tho 
median line, perhaps encroaching u|wm the opposite side or presenting on tho 
mesial aspect- of the hemisphere, anteriorly, near the vertex or jsistcriorly, which 
may require two flaps symmetrically placed, meeting each other alsntt 1 cm. 
away from the median line (I'igs. 1 ■». Id. 17,211. 

This double flap arrangement may lie planned at the outset of the ojieration. 
Or one flap may lie completed, the intracranial condition imqmotcd and, if more 
room is required, the first flap may lie temporarily turned back into place in 
order to protect the brain and the second flap planned and cut. 


CONTROL OF HKMOBRHACHC 

Hemorrhage from the Scalp.— circular tourniquet fFig. 11).—A nar¬ 
row rubber band or tiiln; is tightly wrapped around the head just above the 
supra-orbital ridge anteriorly, as low as possible in the temporal fossa and just 
below the occipital protuberance posteriorly. To prevent the anterior and poe- 
terior portion from slipping down, a gauze bandage, passing over the vertex, is 
used. A rubber tube provided with a check valve may be employed, and after it 
has been fastened in place, inflated with an air pump. This is known as a 
pneumatic tourniquet. 

Objections to this type arc: the encroachment upon the operative field; in- 
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terference with the turning down of the flap; and, unless applied with the 
proper degree of tension, they are very apt to cause venous oozing. 

A REGIONAL TOURNIQUET. —Another tourniquet is shown in Figure 12. 
The head rests on a metal plate with a folded towel for a pad. The plate is 



deeply notched on its periphery and is securely mounted on a firm pedestal 
which elevates it about 2 in. above the table. 

A chain made up of flat links, similar to a sprocket chain, flexible in 2 

directions but rigid in the 
other 2, is passed from one 
notch over the head to the 
other notch, with a rubber 
pad interposed between it 
and the skin. Two heavy 
rubber bands, about % in. 
wide and 4 to 6 in. long, are 
so fastened under the chain 
and connected with each 
other that, by spreading the 
lower one and catching it in 
the lateral notches, a trape¬ 
zoidal area is surrounded 
and its peripheral blood-ves¬ 
sels compressed by these tightly stretched rubber bands. The incision is made 
just within this area. 

One end of the chain is provided with a long screw, with a nut which has a 
swiveled handle for turning it. 

CLAMP ANP SUTURE.— The assistant makes firm pressure with both hands 



Fla. 13.- -ToummQow Anun. IneMon mads down to 
the bone. 
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elose together. Tho operator makes the incision between them, extending it 
completely down to the bone at. one eut. The bleeding points on the cut edge arc 
caught with toothed damps. The tissue near the elamp is transfixed with a 
curved needle and catgut, and thin is tied on both sides of the damp. 

CONTINUOUS SUTURE ALONG CUT KDOK. -Another method is to make a 
continuous catgut suture along the cut edge not through the skin—both on tho 
flap Bide and also on the op}H>sitc side, (’an* must la* taken not to make tho 
stitches very fur apart and not to pull them very tight, as otherwise tho cut 
edge is distorted, making the suhscigicut closing suture ditHcult. 

CONTINUOUS SUTUHK OP OUT KIK1R Still another method is to place 
a continuous catgut stitch quickly through the skin und muscle and fascia as 
soon as the cut is made, around the (lap and uround tho outer margin of the 
wound. During the hnal suturing of the flap at the close of the ojierntion this 
catgut stitch is removed. 

HE! DEN MAIN STITCH AH MODIFIED 11V HACKER AND RENDER.—This 

modified Heidenhain stitch is a continuous sntnre of eatgut or silk on a curved 
needle through the skin down to the bone, completely surrounding the operative 
field and about 1 to 2 cm. outside of the intended cut. These stitches overlap 
eaoh other so that every particle of tissue with its blood supply is compressed. 
After the thorough and careful suture of the flap at the end of the operation, 
these stitches are all removed. 

XREDEL PLATES.- Krcdcl plates, with notched ends and grooved up]xjr sur¬ 
face, may be employed by placing a deep suture through the skin down to the 
bono, the distance lietwcen its points of entrance und exit, lieing ultout equal to 
that of the plate. 

This suture is then tightly tied down on the plate, and compresses the soft 
parts between the suture lielow and the plate alstve. These plates are applied 
so as to compress the soft parts on Inttli sides of the intended eut. I'ruet.ically 
the same result is obtained by the Heidenhain suture. 

The combination of the clamp and suture, with a continuous suture whan 
required ou the cut edge, avoiding the skin, is very satisfactory, as is also tho 
Heidenhain suture. 

Hemorrhage from Boue. —Hemorrhage from the tame is controlled by Hors¬ 
ley’s bone wax, which is firmly pressed against the bleeding area by the fin¬ 
ger or a piece of gauze or some broad flat instrument. A small piece of mus¬ 
cle bordering on tho incision may be cut off and used in much tho same manner 
as the wax. The end of an artery clamp or the rongeurs may be used to ob¬ 
literate the bleeding point in the bone, some of tho bone being crushed in or bit¬ 
ten away for the purpose. 

A pointed piece of sterilized wood, such as a toothpick, inay lie crowded 
into the bleeding opening in tho bone. 

Hemorrhage from the Dura. —The bleeding point on the dura is controlled 
by passing a fine catgut or silk suture on either side of it, using a fine curved 
needle and being careful to avoid injuring the cortex. 
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When the dural flap ia being made and a vessel crosses the line of incision, a 
very good method is to make the incision up to the vessel and then carefully 
pass the fine curved noodle with catgut or silk from within outward. By using 
tbia method there is no danger of damaging the cortex. Still another method is 
to cut completely across the vessol, clamp it with a fine clamp, and then pass 
the needle and tie it off. The transfixion is quite essential to prevent the ligar 
ture from slipping. 

Hemorrhage from the Cortex and the Brain. —Bleeding from the surface of 
the brain may be controlled by putting over the bleeding point a very small 
piece of muscle and leaving it, a small piece of absorbent cotton or gauze satu¬ 
rated with vaselin, or Cargile membrane. Adrenalin on gauze or cotton and 
applied over the bleeding point is sometimes serviceable. 

The very slightest pressure, either with an instrument or the gloved finger, 
with or without the interposition of gauze, cotton, or muscle, will suffice. 

Elevation of the hoad end of the table and tho administration of oxygen, if 
the patient is cyanoscd, also tend to lessen the hemorrhago. 

Hemorrhage from tho brain substance following the removal of a tumor 
may be controlled by a packing of vaselin gauze, a largo piece of muscle with 
tho fascia attached, or a large pieeo of fascia packed down into tho space left 
by the tumor. For this purpose a portion of muscle and fascia has been taken 
from the thigh just previous to tho time when it was required. 

Absorbont cotton may bo pressed down into tho bleeding cavity. 

If the bone has been removed, the scalp may be turned back to its 
normal position and pressure made on its outer surface, thus crowding it down 
into the opening. It may be held in this position whilo it is being sutured in 
place. 

As it is advisable in olean head eases to avoid, as much as possible, drainage 
and peeking which subsequently have to be removed, the hemostatic measures to 
be preferred are those whioh completely oheck the bleeding before the flap is 
returned to its place. In cues with a pliable flap external pressure may suffice. 


OPERATIONS TOR TUMORS OP THE BRAIN 

Removal of Tumor. —Before removing any portion of the brain which is 
more or less vascular, it is advisable to surround it with several interrupted 
Butuns of fino catgut, so placed as to control as much of tho blood supply to that 
area as possible. 

Haviug controlled tho vessels supplying the area to be removed, a spoon of 
suitable size—a coffee Bpoon, teaspoon, or tablespoon—may be used to scoop out 
the mass. Or, before this is done, a clean cut with the scalpel can be made at 
right angles to the brain surface. This facilitates tho uso of the Bpoon. 

The removal of a growth below tho cortex necessitates, first, its exposure by 
making an incision through the summit of .a convolution, always at right angles 
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4e the surface, then gentle retraction with broad Hut retractors, then the careful 
removal of it with a suitable spoon or scoop. 

As an adjunct to sponging, to give n cK*ur view of the vascular, deep-seated tissues 
with slight macroscopic differences lictwccti normal and pathological structures, and 
to lessen traumatism of the delicate hraiu substance by diminishing tin* amount of 
sponging, the use of a small, soft metal tula*, nlxnit II to 5 mm. in diameter, lient to a 
suitable curve, and connected with a continuous suction apparatus, has been of great 
value. 

Owing to the friable nature of many of these tumors, an appropriately se¬ 
lected glass tube or cup, as designed by Fedor Krause, to which a suction tube 
is applied, makes an excellent retraetor. The method of obtaining the suction 
is described in Vol. I, Chapter VII. 

Two-stage Operations.- If the first part of the operation, the making of 
the opening down to the dura, lias been unusually severe and the patient has 
shown the effects of it by an increasing pulse rate am! lowered blood pressure, 
the safest procedure is to leave the dura uneut, to suture the flap hack in place, 
and, after 5 to 10 days, complete tin* o|>eratinn. 

If there is not much increased intracranial pressure, the dural lisp may be 
out and a careful note made of the condition found, and all points noted whioh 
might be of value during the second operation. The dnra and soft parts are than 
dosed and the second stage done 5 to 10 days later. 

The dural flap in eases with marked intracranial tension should he quickly 
made and firm steady pressure with moist cotton applied ii|hiii the hraiu surface 
to prevent laceration of uud hemorrhage into the cortex from too sudden bulging. 

In cases in which the two-stage operation is to lie performed the dural flap 
is not sutured but merely laid hack in place over the cortex and part, nr nil of 
the bone flap removed in order to give the lienefit of the decompression and the 
scalp carefully sutured. The second stuge may Ik- done at a Inter time. 

When the dura on exposure is found to lie exceedingly tense nnd the skull 
opening has been made over tin* speech area or important motor area, rather 
than run the risk of producing puralysis, the decompression opening should be 
made over some less important, point, either posterior to the Sylvian fissure or 
on the opposite side of the head. 

After a week or two, when the intracranial pressure has been diminished, 
one may proceed with the second stage of the operation. Very light general 
anesthesia or local anesthesia, just sufficient to permit, of division of the soft 
parts, is all that is necessary for this second operation, as the deeper structures 
are more or less devoid of sensation. In certain eases the lateral ventricle is 
tapped to reduce the pressure sufficiently to permit of a dural suture. I)r. Har¬ 
vey Cushing recommends a subtemporal decompression below and behind the 
Sylvian fissure on the side opposite the tumor as a preliminary to the operation 
for its removal, particularly in left-sided tumors with marked increased intra¬ 
cranial pressure where the sudden protrusion might cause cortical and sub¬ 
cortical laceration and hemorrhage with paralysis of arm, leg or speech. 
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Final Treatment of Dora and Flap.— duba.— After the intradural part of 
the operation baa been completed, the dura in carefully sutured back into place, 
using fine silk or catgut either interrupted or continuous. 

Where there is much increased pressure it may be possible to suture 
the dural flap on one side only, and this should lie done on the side over 
important centers so that they may lie covered as much as possible by in¬ 
tact dura. In other cases the tension may be so great that no suturing of 
the dura can lie done and it can only be smoothly laid back into place over the 
brain. 


to 


J. 


m 


If there is unoontrollable owing and, owing to the increased intracranial 
pressure, the dura cannot be sutured, it may be advisable to remove the dura en¬ 
tirely, as in these oases it seems to act as a framework for clot formation. 

_ _ Instead of a 

flap, in still other 
cases, radiating in- 
c ' Hlon8 are made in 

' 1 / ////» tern p t made to 

“rr™ r; 

Flo. 13.— Soft Pabts Stbifpid Orr to Show Accubatb Pit or Bom pe^CCt that it rests 

Vur. on the surrounding 

bone on every side 

and cannot be driven dowu onto the brain. No drill holes or suturing of the 
bone are necessary, the closure of the soft parts being sufficient to hold it in 
place (Fig. 13). 

SOFT PABTS.— The soft parts, with or without the adherent bone, are care¬ 
fully sutured into place. A row of interrupted, buried sutures, either of 
chromic or plain catgut, unites the muscle and fascia. The skin and sub¬ 
cutaneous tissue are sutured with an interrupted or continuous stitch of silk or 
oatgut A very good method is to use an interrupted suture of fine silk through 
everything down to the bone, making the stitches about 1 cm. apart 

After the scalp is completely sutured, firm pressure is made over the suture 
line and the tourniquet or the Heidenhain stitches removed. A firm gauze 
dressing, zinc oxid adhesive plaster and a gauze bandage are applied, and some¬ 
times a starch bandage is placed over these. 

The head of the bed should be elevated if the pulse will permit 
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EXPOSURE OF VARIOUS REGIONS OF THE 


Exposure of Frontal Region. —I rental lobe lesions involving the anterior 
part of the first, second and third frontal convolution or encroaching upon the 
posterior part of the first, second and third or ascending frontal convolution, in 
which, in addition to frontal symptoms, there are ailded, gradually, motor dis- 
turbances involving the trunk, head, neck, eyes, or sjtocch, are exjtosod by tlia 
flap shown in Figure 14. 

The incision commences 1 finger’s breadth from the median line midway 
between the glabella and superciliary ridge. It passes outward parallel to this 
ridge until the tem¬ 
poral ridge is met, 
where it descends 
toward the zygoma, 
ending just above it. 

The secoml incision 
passes from the com¬ 
mencement of the first, 
parallel to the inter- 
frontal and sagittal su¬ 
tures and about a fin¬ 
ger’s breadth from tho 
median line, as far pos¬ 
teriorly as the precen¬ 
tral or Rolandic line, 
according to the extent 
of the localizing symp¬ 
toms. Tho third in¬ 
cision passes from tho 
termination of the sec¬ 
ond downward toward 
the external auditory 
meatus, ending just 
above tho lobe of the 
ear. The frontal sinus 
is avoided by making 
the incision nearer the 
glabella than the super¬ 
ciliary ridge. Some¬ 
times the bony wall of the sinus is opened, but its mueopcriostoal lining remains 
intact If, by any chance, it is opened, it may be packed and drained by cut¬ 
ting away part of its anterior wall. 

The flap made in this manner has the advantage of having an excellent blood 



Fio. 14.—Kromtai. Flak 

1. Superior frontal convolution; 2 and 8, middle frontal convolu¬ 
tion; 4, inferior frontal cm volution; 6, anterior limit of tho Sylvian 
Swill' 1 ; S. precentral fimuri-: 7. a«oen<ling frontal eon volution; 8, fla¬ 
win' of Rolando; 0. aacendinc parietal convolution; 10, limn of 
Sylvius (the Ant. tcmporoftphcuoidal convolution ia juat below *hU 
Harare); 11, dural flap. 
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supply, breaks and turns down oasily, gives a good exposure, and is readily 
converted into a double frontal flap. 

The dural flap is made of similar shape with its base at the side of the best 
blood supply—namely, in the temporal fossa. If the frontal sinus has been 
opened, the dural flap may have its base on that side. 

Tho internal or mesial surface of the frontal lobes may be examined by 
gentle retraction outward. By raising the frontal lobe its interior surface is 
brought into view. 

EXP08UHK OK BOTH FRONTAL LOBES BY A DOUBLE FLAP (Fig. 15). 
—Both frontal lobes must bo exposed in most tumors situated near the optic 
wTiinawij the beak of the corpus callosum, and the mesial surface of the frontal 



Fio. IS.—Doetblb Frontal Fur. 

1, Superior longitudinal einui; 2, dural flop rolled up; 8, superior longitudinal sinus, its anterior end 
tied and out; 4, frontal a rest; 5, superior frontal convolution; 0, middle frontal convolution; 7, in¬ 
ferior frontal convolution. 


lobes. Although tumors of the hypophysis may bo exposed in other ways, this 
method gives a freer exposure and a better operative field without undue pres¬ 
sure on the brain from the retractors, so that tho operator is able to deal with a 
more serious and extensive condition and better able to control the hemorrhage 
and complete tho dissection than would be the case through a smaller opening. 

The converting of tho single flap into a double one requires but little addi¬ 
tional time, hemorrhage or shock, as the mesial cut is common to both flaps. 
Only the two lateral cuts, one across the forehead and the other down over the 
precentral or Rolandic line, as described above, have to be made. 
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_ Vxjlt on Vertex. Both cerebral lobca retracted cxpoaina conditions along Um 

FM. 17.— Dooats^FUJ^ V„ tha Wi down the oorpux callosum. 

parently limited to one side, the dura is cut with its base along the longitudinal 

sinus toward which it is retracted. ..... .__ 

If both frontal lobes, cither their mesial surfaces or their inferior surfaces, 

or lesions in the vicinity of the optic chiasm or hypophysis are to be rendered 
accessible the longitudinal sinus is cut between double ligatures close to its 
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attachment to the ethmoid bone and the falx cerebri divided. The incision 
in the dura is then carried laterally, following the margin of the bone in¬ 
cision. This gives a dural flap with a long base situated above and pos¬ 
teriorly. With broad flat retractors, the frontal lobes are readily lifted up¬ 
ward and outward. 

Many lesions in this region have not been satisfactorily dealt with, partly, 
no doubt, because of insufficient exposure. 

Exposure of Lateral Aspect (Figs. 18, 19).—This includes the whole sen¬ 
sorimotor area, and 
on the left side in 
right-handed people, 
the speech centers. 
In order that the 
flaps may not be too 
large, this area is 
divided into an an¬ 
terior and a posterior 
half — the anterior 
for cases in which 
the motor symptoms 
predominate and the 
posterior for those 
cases in which sen¬ 
sory symptoms pre¬ 
dominate. 

ANTEBOLATEBAL 
ASPECT (Fig. 18).— 
The flap for the an¬ 
terior part of the lat¬ 
eral aspect is bound¬ 
ed anteriorly by a 
vertical line, 1 fin¬ 
ger’s breadth in 
front of the precen¬ 
tral line, and poste¬ 
riorly by. a line be¬ 
ginning near the pos¬ 
terior end of the Sylvian line and extending downward and forward to just 
above the lobe of the ear. 

The upper ends of these 9 incisions are joined by another, 1 to 1.5 cm. from 
the median line and parallel to it The base is in the squamous portion of the 
temporal bone. Along the upper or mesial edge several extra holes may be re¬ 
quired to detect differences in thiofcnees due to Pacchionian bodies. 

Also along the anterior edge at the temporal ridge extra holes will be re- 



Fra. IS.—Amaaoumwai. Fur. 

1, Amandins frontal convolution; 3, praoantral eulcue; 3, aee en d in g 
arm of the Sylvian flame; 4, inferior parietal convolution; 6, Benin of 
Rolando; B, amending parietal convolution; 7, lupra m ar gin al convolu¬ 
tion: S, Secure of Sylviua; 0, superior tampornephenoliiel convolution; 
te wet tamporoephc no idel euleue. 
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quired, as here the bone may vary in thickness from 1 to 10 nun. and one must 
know whether to change the washer, to cut on a bevel or to cut straight. 

The dural flap is made of much tho same shape but preferably with its base 
a trifle more anteriorly, particularly when working on the left sole, as this per* 
xnits a good protecting dural Hap. free from sutures, to rest over the important 
cortical centers and protect them from injury and adhesions. 

The middle meningeal artery never gives one any anxiety, as it is easily 


controlled by passing 
under and around it a 
fine curved needle 
with a catgut ligature. 
If the vessel is located 
in a tunnel or foramen 
in the bone and starts 
bleeding, bone wax or 
a sharpened stick 
crowded into the open¬ 
ing will stop it. Tho 
same procedure will 
control tho bleeding at 
its entrance into tho 
skull through tho fora¬ 
men spinosum. 

The flap for ex¬ 
posing the Gasserian 
ganglion is of this 
character (Fig. 18), 
only much smaller, 
say 3 to 4 cm. at its 
base, placed as low in 
the temporal fossa as 
possible. Its upper 
edge, 4 to 0 cm. long, 
iB parallel to the me- 



FlO. IS.— POSTBKOLATEBAL OH PASMTAI. FLAP. 

1, Supram*rtinml convolution; 2. angular convolution; 8 , atonal 
pnrirto-occipital Hamm; 4. Huporior parietal convolution; S, inferior 
parietal convolution; 0. wwomlin* parietal convolution; 7, fiaaun of 
Rolando; 8, figure of Hylviiu; 0, Slot teraporoapbcooidai convolution. 


dian line and about V& 

to y 2 of the distance to the median line, its sides, 4 to 0 cm. long, diverging 
upward. The anterior side should be at least a finger’s breath behind 
the ex t ern a 1 angular process in order to avoid the branch of the facial 


POSTEROLATERAL aspect (Fig. 10).—This flap exposes the ascending 
convolution, the superior and inferior parietal, the outer portion of the 
cuneus, the supramarginal and angular gyrus and the first and second tempore* 
sphenoidal convolutions. 

It is in those cases commencing with disturbances of sensibility, 

4»A 
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followed by some disturbance in motion of tho extremities with a gradual 
hemianopsia and loss of language, or for those cases of sensorial aphasia com¬ 
mencing with hemianopsia. 

Anteriorly the flap starts from the junction of the precentral line and tho 
Sylvian line. This anterior border of the flap extends obliquely upward and 
backward to terminate just behind the Holandic line, about a finger’s breadth 
from the sagittal suture. The lower, or posterior, border follows fairly closely 



Fra. 20.—Si »gi.e Occipital Flap. 

1> Superior oooipital convolution; 2, dural flap* rolled up over tho longitudinal sinus; 3, second occipi¬ 
tal convolution; 1, third occipital convolution; 5, reflected boue flap. 


the 80 per cent, line, dipping somewhat below it anteriorly to terminate 
just above the lobe of tho ear. The upper border is parallel to the median 
line and about 1 cm. from it. The base is in the posterior part of the temporal 
fossa. 

The dural flap is made of the same shape as the bone flap, only somewhat 
smaller—about 0.5 cm. on each side to facilitate subsequent suture. 

Exposure of Occipital Begion ( Fig. 20).—The lower border of the flap 
commences above the external auditors- meatus near the posterior root of the 
zygoma, passes backward, about 1 cm. above and parallel to tho 95 per cent, or 
lateral sinus line, to within 1 cm. of the medinn line. From here the posterior 
border extends upward parallel to the median line to a point about 1 cm. above 
the Sylvian line. The upper border of tho flap extends from this point down- 
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ward and forward nearly parallel to the Sylvian line and terminates above the 
external auditory meatus, or about opposite the fourth tenth on tho Sylvian 
line. 

This gives a flap with a hast' nearly vertical above the ear ami between 4 


to 6 cm. (1 51/5 to 2 2/5 in.) wide. 

The dural flap is made in a similar manner. 

EXPOSUBE OP BOTH on’llMTAI. 1.0HKS BY A IHH'UI.K KI.A1’ 11' ig. 21 ). 
—When it is necessary to expose both occipital lobes. flaps are made, similar 
to the above-mentioned one. One is completed, the dura opened, and tho condi- 



Flfi. 21 .—Occipitai. K'.* 1 ’. . . i . .I ... 

tenoidal convolution. 


■ • * i Th™ the dura lame and soft parts tire returned to their proper 

Hon inspected. Then th. d.' '» " ,, ,, „, rn .. nin.il.r in 

positions in order to protect i„ com.,,.... will, th. flrst. In 

shspo, tlioiif: I P"™ ^ lim |hl . „,„v creep.,ml to 11,0 ..tooplastic 

this casc o - P dirclm,, „„.l ndled up slnne tin, hp 

"T “I ■ ™iiA olwi I ■ » hhedimr In.... *'•» 

five tho pood capeon, of tho do,,Ido lisps, hut » «™.,wb.t 

upward and outward from tho junction of the middle and outer thirds o 
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superior curved line of the occipital hone to the Sylvian line and then follow 
this line posteriorly to meet in tho median line at the 70 per cent, point. 

Drill holes are placed on either side of and also over the longitudinal sinus. 
Drill holes are also made at the comers and along the sides wherever the hone 
varies more than 2 mm. in thickness. Tho lower and external comers should 
have 2 or 3 additional holes made toward tho median line. 

The scalp over the middle point of the base of the flap, that portion which is 

just above the ex¬ 
ternal occipital pro¬ 
tuberance, should he 
incised in the mid 
lino for 3 to 6 cm. 
(1 1/5 to 2 2/5 in.), 
retracted from the 
bone laterally, and 3 
to 4 drill holes made 
in tho bone, thus 
narrowing the part 
to ho broken. The 
bone in this region is 
thick, perhaps 5 to 
10 mm. (1/5 to 2/5 
inch), and unless it 
is weakened by drill¬ 
ing the holes, or 
with the slot-cutting 
forceps, the line of 
brenkage may not 
occur where desired. 
In this method 

Fra. 92 .—Bowls Occipital Flap Exposure Bora Hhiisphxhxs- of exposing both OC- 

1, First occipital convolution; 9, dural flap rolled toward median cipital lobes by a 
Una, over the longitudinal sinus; 3, second occipital convolution; 4, third . , , . 

occipital convolution; 6, reflected bone flap. Single osteoplastic 

flap, 2 dural flaps 

(Fig. 21) are made with their bases toward the longitudinal sinus. 

Flaps for Exposing External Boundaries of the Outer Wall of the Cerebellar 
fossa and the Cerebellar Pontine Angle (Fig. 23).—In exposures of the outer 
surfaco of tho cerebellar fossa, the lateral sinus, tho posterior surface of the 
petrous portion of the temporal hone and the internal auditory meatus, where 
a largo oponing is not required, the following flap is made. 

Dr. Alfred S. Taylor has employed this flap for exposing and dividing the 
pan intermedia of Wrisberg at the internal auditory meatus. 

The upper border of the flap extends from a point near the median line 
about 2 to 3 cm. (% to 1% in.) above the superior curved line forward and 
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outward to a point over the posterior Umlcr of the mastoid. The external bor¬ 
der of the flap extends from the outer end of the upper boundary downward 
and inward over the posterior edge of the mastoid process to n |mint just, abovo 
the forameu mutuum. 1 he mesial liordcr of the flap extends from the inner end 
of the tipper incision downward about (l.o cm. from the median line to u jioiiit 
just above the foramen magnum. 

The scnlp nloiiji thes«* lines is rut down to the lame, the hemorrhage being 
controlled by u Heidenhain 
stitch or by a suture of the cut 
edge, or by a clamp ami su¬ 
ture. 

The soft parts, with the 
periosteum, are separated 
from the bone for a distance 
of about 1 cm. with a perios¬ 
teal elevator and over what 
will be the fractured edge a 
complete separation 'is made. 

Holes arc drilled at the cor¬ 
ners and along the. side s. 

Over the region of the lateral 
sinus 3 holes are made close 
together, 1 on either side and 
1 directly over it. in order to 
furnish an accurate measure¬ 
ment of the thickness of Imho 
covering it. The region of 
the mastoid may require sev¬ 
eral holes. 

The base of the flap should 
be narrowed and weakened as much as possible by drilling several holes under 
the retracted soft parts, or the sumo result may lie obtained with tho sloi- 
cutting forceps, working from the retracted lower end of each lateral incision 
toward the middle of the base. The thickness of the, Ik me at the various holes 
is measured. A suitable guard is selected and placed oii the circular saw and 
the bone cut. 

The uncut portion of lione, perhaps 1 to 2 mm., is cracked by inserting a 
thin osteotome in the saw cut and striking it with a mallet. The Ininc flap is 
turned down toward the neck, its fractured edito being just above the foramen 
magnum. This narrow margin of the foramen may be cut. out with tho rongeur 
forceps if there is any danger of the medulla ls*ing jammed down into it. 

The dural flap may be turned down in a similar direction, or it may be made 
with its base toward the median line. Bleeding may be controlled by pressure, 
damp, ligature, or a fine suture of catgut or silk. 



Fio. 23.- Fur mu Kxiumnu Ckhkhki.i.aii 1’untins 
Anoi.i., (Ink Kiiik. 
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The cerebellum is retracted toward the median line by a broad flat brain 
retractor. A clear field is obtained by removing the blood and cerebrospinal 
fluid by a small tube of soft metal bent at an appropriate angle and connected 
with a continuous suction apparatus. In addition to this, small gattzo sponges 
about 1 cm. in diameter nro used. Good illumination at the bottom of this 
rather dcop and nurrow wound is essential and may he obtained by a bead light 
or head mirror worn by the operator, or, better still, by using a small electric 
light, similar to that used in a evstoseope, mounted on a long flexible bolder and 
held by the assistant in the corner of the wound which is most convenient for 
the operator. This wire, bolder and lamp can all be sterilized. 

This method has the advantage of furnishing the light very near the struc¬ 
tures to bo dealt with nnd between them and the operators hands, thus eliminat¬ 
ing nearly all of the shadows. 

If this exposure should reveal a more extensive condition than was antici¬ 
pated when the hone flap was planned, as, for instance, a tumor requiring re¬ 
moval of bone over both cerebellar lobes, another flap, similar to this one but 
somowhat larger, taking in the remaining bone on the other side, may be fash- 
ionod in tho same manner. These two flaps, when retracted downward and 
outward, with a rongeur removal of the posterior margin of tho foramen mag¬ 
num, will give the maximum exposure. 

Tho dural flap may be made with its base along the lateral sinus. Tho 
occipital sinus is divided between double ligatures low down in the cerebellar 
fossa. Tho cerebellar falx is divided and a curved incision, with its convexity 
downward, is made to extend outward and upward over each cerelsdlar lobe al¬ 
most to tho outer end of the lateral sinus. The division of the cerebellar sinus 
and falx is quite necessary to give the desired mobility, so that free retraction 
of tho cerebellum may be made without undue pressure. 

If a decompression is desired, tin* entire lame may Ik* removed and only 
tho soft parts returned nnd sutured. 

Single Hap Exposing Both Ooeipital Lobes of the Cerebrum and Both Cere* 

bellar Lobes (Similar to That Employed by Duret and Krause) (Fig. 24). —This 
method of making osteoplastic flaps is attended with little, if any, increased risk to 
the patient or trouble for tin* surgeon, even if the size of the bone flap is considerably 
greater than usuul. Large flaps are cut almost ns easily nnd ns quickly as small ones. 
The subsequent return of the hone nnd the primary union give a protecting 
cranium as serviceable as before the operation. The free exposure furnishes the best 
chance of a thorough inspection and a safe and satisfactory treatment of the condition 
found. 

The bone mny be safely divided over any of the sinuses without danger of injuring 
them. Bone flnps extending over venous sinuses are easily turned down without 
damage to the dura or sinus wall. The few emissary veins which are torn across 
rarely give troublesome bleeding and are easily controlled by slight pressure or a very 
fine Buturc. 

Bearing these points in mind, the exposure to be described will be indicated in 
numerous conditions and may be safely and quickly made. 
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POSITION OP PATIENT. Tlic patient is first anesthetized in the regular 
way, then a change is made t«» the nasal anesthesia tsoe page 7.>tM. When this 
is working satisfactorily the patient is turned tlat on liis face with a large 
sand bag under each shoulder to relieve the chest of the Italy weight and 
facilitate breathing. The forehead re*ts on a sup|*wt which is adjustable, 
up or down, in or out. For a detailed description of position of .patient see 

TECHNIC. —The method of making this (lap is as follows. The upper 
border of this large single Hap exposing the entire occipital region eorresponds 

to the 80 per cent, point in 
the median line and ex¬ 
tends laterally on each side 
along tho tetnporosphonoid- 
al line of Chipnult’s topog 
raphv, to a point over the 
posterior bonier of the mas 
toid process. The lateral 
incisions extend trniu the 
outer ends of this superior 
ent downward and inward, 
skirting the posterior bor¬ 
der of the mastoid process 
and reaching well down on 
the neck. A short incision. 

4 to 0 cm. (1 •'•/'< to - 
in.) long is made in the 
midline over the* external 
occipital crest from below 
the occipital protuberance 
down to within 1 cm. of the 
foramen magnum. ,n„| hv a double row of Holden- 

1 *...**" ^ ■“ 
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close together, in order to insure its accurato breaking. While doing this, tlio 
soft parts should be well retracted, utilizing the middle incision as well as tho 
two lateral ones. The sawing, cracking, and turning down of the flap are similar 
to that described for other regions. 

While turning down any bone flap, strong outward traction should be mado 
on it bo that tho fractured edgo will not dig into and injure the brain. 

As soon as the flap is 
turned down all the hemor¬ 
rhage should bo quickly and 
carefully controlled. Then 
the flap is wrapped in a 
gauze pad wet with hot salt 
solution. 

In many cases the next 
step will be the removal of 
tho posterior margin of the 
foramen magnum with the 
rongeur forceps. 

If the patient has a 
short thick muscular neck, 
difficulty may ho experi¬ 
enced in retracting this flap 
downward far enough to 
give a good working ex¬ 
posure of the cerebellum. 
In these cases, while the 
hone is pulled down as 

Fio. 28.— Sams Flap as Shown in Fio. 24, Split Down Mils m u 0 ll as possible and a 
du and Retracted Downward and Outward to Give a , , „ , * , , , 

Better Exposure. broad Hat metal brain re¬ 

tractor is held over the 
brain to protect it, the circular saw, with or without a guarding washer, is mado 
to cut the bone down tho midline from within outward (Fig. 25). Even if the 
saw outs all the way through the bone no harm is done, as later the soft parts 
are divided in the same lino with a scalpel. 

This procedure gives two equilateral osteoplastic flaps which may be re- 
traeftod downward and outward affording a very generous exposure, which is 
quickly and easily made regardless of the bone thickness or density, yet with 
such an accurate fit and such good blood supply that a primary union follows 
with a normal bone protection for the important intracranial structures at this 
point. 

This large flap, exposing both occipital lobes of the cerebrum and both 
cerebellar lobes, with a dural opening and a rubber tissue drain in each com¬ 
partment, has been successfully employed to provide drainage in cases of menin¬ 
gitis. 
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exposure OF VARIOUS regions of brain 


Expomre of the Gasserian Ganglion.-The oxpom.ro of the Gasserian 
ganglion, either for its removal or for the division of its sensory root, may bo 
made b/ any one of several different method*. namely that of Poirier, Rose, 
Cushing, or the Hart lev-Krause method. 

The late Dr Frank Hartley ami Dr. Fedor Krause devised, almost simul¬ 
taneously a method „| approaehing the Gaiwrian ganglion through the middle 
iossq ol the skull uhove the zvgomn. 

The incision, as originally devised, was that of an inverted horseshoe or 
omega with the base about to ti em. (,2-\-, i„.t and ft cm. <2 in.) at its widest 
part. The anterior incision should U* alHi.it a linger'* hri>adth behind the ex¬ 
ternal angular process in order to avoid the branch of the facial nerve to the 
eyelid muscles. Hie posterior incision la-gins just in front, of the ear and ex¬ 
tends upward and backward. The skin incision was subsequently changed to a 
trapezoidal shape, of approximately the size and sIiiijm- deseriln-d si wive. Tilts 
is similar to the exposure shown in Figure IS. only the flap is much smaller in 
size. Jhe hemorrhage from the scalp is controlled by one of the methods 
already mentioned, preferably by the Ileidenhaiu suture. 


The incisions are made down to the Imiic at one stroke of the scalpel. Tho 
soft parts are separated a short distance on either side of the incision, using tho 
periosteal elevator. The anterior Imrdcr is retracted well forward, carrying the 
nerve with it. Drill holes are now made at the corners, along the sides, and 
with 1 over and I on either side of the greater wing of the sphenoid and 1 at 
the bottom of both the anterior and posterior incisions. 

Tho thickness of the bone is measured at each hole, and these numbers aro 
jotted down on a rough sketch for reference when adjusting the saw. Tho circu¬ 
lar saw, protected with a suitable washer so that I or 2 mm. of Im.ho will remain 
uncut, ia made to cut from one hole to another. If the hone thickness varies 
more than 2 mm. betw«-en holes, another hole should lie made Is-twcen them. 
All portions which are of fairly uniform thickness may la- cut without changing 
the washer. Varying the ancle of the saw to the skull surface from t»0° to 45° 
will diminish the depth of tie- cut from 1 to 2 mm. .This may be done.or the 
washer may be changed. It is rather better to cut the thicker portions of die 
flap first, leaving the thinner part, particularly the lower anterior portion, until 
the last, as more hemorrhaue is apt to occur from this side. Bone wax in tho 
holes and saw cut will control the bleeding. 

A thin osteotome is inserted in the saw cut at the different holes and lightly 
tapped with a mallet. The osteotome should be held nearly parallel to tho skull 
surface and should be systematically applied nt each hole. A few extra taps 
will be required at the Judes where the uncut portion is known to be thickest. 

When the flap is cracked all along the saw out it may be pried lip gently until 
some strong instrument, as a curved periosteal elevator or osteotome, can be 
inserted under it. A quick downward pry with this elevator under the upper 
edge of the flap and a firm pressure with the thumb just above the zygoma break 
the bone low down in the temporal fossa. 
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Strong firm outward traction ia made on the flap aa it is being turned down 
so that tho ragged fractured edge will not damage the dura. If this edge ia very 
uneven, it should be trimmed off with the rongeur forceps. 

Bleeding from tho hone is controlled by wax or by crushing the bleeding 
point. Tho flap is wrapped in a hot wet towel or gauze pad. A sharp retractor 
with rather large teeth ia gently placed low on the muscle forming tho hinge, so 
that the pull down toward tho check all comes on the muscle and none on the 
bono flap, which is easily torn off if not carefully protected. 

Tho opening is now enlarged downward underneath the zygoma until the 
floor of tho middle fossa is reached. The narrow part of the opening may be en¬ 
larged both anteriorly and posteriorly with the rongeurs if required. 

Tho finger, aided by the broad flat brain retractor, quickly separates the 
dura from tho floor of the- temporal fossn until the foramen rotundum and the 
foramen ovalo urc seen. Sonin bleeding may result from this dural separation, 
but it is easily controlled, cither by placing a gauze pad on the dura and making 
pressure over it with the brain retractor, or by putting in gauze pads or packing 
and making firm pressure with the baud and waiting a few moments. A distinct 
bleeding point in the bone may Is; controlled with bone wax. Vessels on the sur¬ 
face of tho dura which are torn may be damped and tied, or, better still, sur¬ 
rounded with a fine catgut or silk suture on a line curved needle and ligated. 

It seems wise to give a rather full.account of this technic because of the 
peculiar conditions met with, and because the success of this operation, perhaps 
more than any other, depends so much upon the preliminary planning for the 
various stops and the attention to detail. 

Tho operator should stand at the end of the table, holding the brain re¬ 
tractor with his left hand, while, with his right hand, he presses back tho dura, 
using one of several long narrow dural separators, which are slightly curved at 
tho tip, for tho purpose. Only the few instruments required during this stage 
of tho operation—such as 2 or 3 brain retractors, separators, long thumb for¬ 
ceps, long slender scalpol, and blunt tenaculum—and no others, should be placed 
on a tfay very close to the operative field. 


It is most necessary to obtain a clear view of the structures at the bottom of the 
wound and, to accomplish this, rapid, accurate and effective sponging is essential. 
For this purpose there should bo available a generous supply of gauze rolled up into 
firm little balls of 2 or 8 sizes, some 1 cm. in diameter, others 2 cm. and a third size 
about 3 cm. in diameter. These sponges should be kept in 3 distinct piles very dose 
to tho wound, within 4 inches, so that they may be picket! up readily and quickly with 
long thumb forceps, by the assistant or hy the operator without loss of time and 
without the necessity of turning the eyes from the oi>crntivc field. A few drops of 
blood or cerebrospinal fluid will conceal everything, nnd it is necessary that this be 
quickly removed and the gentle but rapid dissection be attempted during the few 
moments when the field is clear nnd before the renccumuiation of the fluid. Con¬ 
tinuous suction is most useful during this operation and should be used in addition 
to the sponging. It is applied through n soft metal tube 5 nun. (1/5 in.) in diameter, 
and 10 to 15 cm. (4 to 6 in.) long, bent to a suitable curve. This tube is held out 
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of the way down in one corner of the wound hy the assistant. and, a* ravwiim re¬ 
quires, is lightly and quickly swept over the line of dissection. 

Good illumination is very necessary, to obtain which a drop light, a head mirror, 
or head light may he us*il. The ohjivtion to having the source of light attaelied to 
the operator's head is that, whenever he turns for any reason, the depth of the wound 
is thrown into shadow and the assistant is ututlde to perform his part effectively until 
the light returns. 

A very efficient method of illumination is the employment of a small electric light 
similar to that used in a cystoscope. This is attached to a soft metal tulic which cm 
he bent as required. 

The lamp holder and wire are sterilized by boiling for a few minutes, or they may 
be sterilized by placing them in a solution of carltolic acid or fornialdehyd. Ibis lamp 
is held down in one corner of the wound by an assistant, is moveil about as occasion 
requires, and furnishes a good steady light near tin working cud of the instrument* 
so thut there are no annoying shadows. The hemorrhage at tilin'* is rather profuse, 
but the introduction of 1 or 2 of the larger sponges and the application of pressure for 
a few moments will generally control it. 

When the Heeding point or area can le detected, a very small gauze pad 0.ri to 1 
cm. (1/5 to 2/5 in.) in diameter may le placed directly over it and then linn, gentle 
pressure made over this pad with a uterine sound bent at a right angle, kor the same 
purpose, and to be used in much the same way. we have devised a malleable rod sinnlnr 
to a uterine probe with a soft rubber tip iiIh.iiI 0.5 cm. in diameter. Gauze pad* 
soaked in adrenalin and pack.-d in the wound for u few minute* often i-onlrol the 
bleeding. 

Manipulation of the brain retractor, with or without a gauze pad under it, 
so that the pressure is made over the bleeding point is a very elfoetive way of 
controlling the hemorrhage from the dural side- and from the depth of the 

WOl The second division at the foramen rotundimi is excised, then the third 
division at. the foramen ovale. The dural rellexion along the outer border of 
the ganglion is split eh.se to tin- ganglion and, with the separator, is pushed 
from its upper surface toward the median line. The dissection is also earned 
posteriorly in the same manner until the outer edge of the root is seen. 

The middle meningeal artery as it. enters the skull at the foramen sp.i.osmn 
mav be torn or intentionally divided. Tito bleeding is easily controlled with 
gauze pad and pressure, with wax, wire dips, or a ligature on a small curved 

neC \Vheu the dissection is fairly complete, so that the contour of the ganglion 
with its second and third brandies can he made out, a short, curved, blunt 
tenaculum is passed under the second branch to lift it slightly and pull it from 
the foramen into the skull. A long narrow tenotomy knife is used to cut the 
nerve as low down in the foramen as possible. The cut is made directly against 
the bone The third brand, is divided in the same way. The first or ophthalmic 
division is not seen and prolmldy remains intact until the root is divided, when 

most of its fibers are cut or tom across. 

A long slender damp or thumb forceps is now used to lift the ganglion from 
its bed and to facilitate its further separation, which is continued posteriorly 
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until its greatest width is passed and the tapering down to the narrow root is 
seen. At this point the final division is made outward and backward. 

Gauze packing for a few moments and the return of the brain to its normal 
position will control most of the oozing. Some cases may require a small ciga¬ 
rette drain carried along the floor of the middlo fossa and brought out of the 
lower angle of the wound. This may be removed after 24 to 48 hours. 

The osteoplastic flap is returned to its place and carefully sutured. Several 
interrupted sutures of plain or chromatcd catgut are placed in the muscle and 
fascia, and a continuous suture of fine silk in the skin. A generous gauze 
dressing and firm even pressure with a gauze bandage, a few turns of which 
are placed under the chin, arc applied. Sometimes a starched bandage is used 
over the gauze one. Instead of two layers of sutures, interrupted silk sutures 
through all the soft parts down to the bone may be used. 

Instead of removing the ganglion the same result may be accomplished by 
dividing its sensory root. The procedure is identical with that described above, 
oxcopt the dissection of the second and third branches, which arc merely lo¬ 
cated but not exposed. 

A short incision is made in the dura parallel to the anterior surface of the 
petrous portion of the temporal bone, posterior to the middle meningeal artery 
near the forninon spinosum. Retraction of this incision reveals the sensory 
root, which may be lifted with a blunt tenaculum and divided. 

A suture may lie list'd to close this small cut in the dura, though this is not 
necessary. The wound is dosed as mentioned above. No drainage or permanent 
peeking is used unless absolutely necessary. 


TTT.TJW fl IN A BONE DEFECT IN THE SKULL 

Various methods liavo been employed to restore the protecting skull, when, 
for any reason, a portion of it has been lost. 

Bone from the same person, or from some other person, or some foreign 
material, aa aluminum, silver, celluloid, or celloidin, have been used. 

Bone Transplantation. —The outer table of. the bone adjacent to the open¬ 
ing may be split from the inner table and, still attached to the overlying soft 
parts, swung over to cover the defect, while the area of the inner table left bare 
by this procedure is covered with a graft. This method is of limited applica¬ 
tion and difficult of execution. 

PORTION OP BIB OB TIBIA FBOM THE SAME PEBSON.— After the prelim¬ 
inary preparation as described for any head operation, a scalp flap about 1 to 2 
cm. (2/5 to 4/5 in.) larger on every side than the opening in the skull is turned 
down. A careful separation is made at the area where the scalp is adherent to 
the dura. If the dura is thick and adherent to the cortex, perhaps giving cor¬ 
tical symptoms, it may have to be dissected free. The bleeding is controlled by 
gentle pressure, fine sutures or bits of m”- 1 -’-'. 



FILLING IN A BONK DKFEOT IN SKULL 


773 


o bony edge of the opening is on ref ally freshened by using the rongeur 
forcops, or, better still, by drilling several holes abmit 1 en». (2/5 in.) away 
from the edge, measuring the skull thiokuess ami cutting off a thin strip of tho 
bone with the circular saw protected l*y the proper guard. A thin piece of 
metal may be slipped across the o|icniug and under the ltone to furnish an addi* 
tional protection, llicsc saw cuts should Ik* made at. an extreme bevel. Tho 
opening is accurately measured from side to side and from above downward, 
and the amount of bone required is estimated. 

One or two rilis arc exposed for a distance sufficient to furnish tho amount 
oi bone desired. Hie ideal method would Is* to leave the jieriostcum undis¬ 
turbed on both sides of the rib. but on account of the danger of injuring tho 
pleura, it is usually stripped from the bone on the inner surfueu ns in an ordi¬ 
nary rib resection. 

In order to mukc the rib cover more area in the skull it may lio split with tho 
circular saw from edge to edge, thus furnishing two thin strips which will cover 
just twice as much surface. The ends are cut at a 1 level which will accurately 
fit the bevel at the sides of the o|icning, so that the piece of rib will rest on tho 
skull and cannot Ik* driven down upon the dura. 

One or two drill holes made at each cud of the p‘u*«*e and corresponding holes 
mado in the skull will permit a few chromnted eatgut sutures to Ik* inserted to 
hold the bone in place. Several of these pieces placed side hv Hide in a direc¬ 
tion to utilize to the best, advantage the curvature of the rib may U> required to 
fill tho defect, .lust before the Imiiic is put into place, it may lie advisable in 
certain cases where the dura is lacking to place a thin sheet of celloidin, as 
recommended by l)r. Prime, over the surface of the brain to prevent udheaiomt. 
This seems to be better than Cargile membrane, which has lieen used in tho 
same manner. 

The scalp is now rein rued and carefully sutured into place. 

Instead of a rib, a piece of hone with its ]H*rio*tcum intact on one edge and 
a side may be cut from the tibia with tho circular saw. This piece of botto may 
bo cut very thin throughout the central 2/3 so that it may lie bent and sprung 
into place. 

The ends may be notched to engage on the margin of tho opening, or the 
outer table all around the opening may lie cut away 5 mm. more than the innor 
table, thus leaving a shoulder or shelf into which tho ends of tho thin strips of 
bone may be sprung. 

Instead of making the Is me graft very thin, several saw cuts 8 to 10 mm. 
apart can be made at right angles to the long axis nearly through tho entire 
thickness of the Imiiic on what will be the inner or concave side. This will per¬ 
mit of the piece being easily Iwnt. But an accurate fit with the proper curva¬ 
ture is rather difficult. This is true of the transplanting of any bone to fit the 
curvature of the skull. 

Foreign Materials.—Of foreign materials we have lisod aluminum and 
celluloid. Both have healed satisfactorily and given no subsequent trou- 
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ble, but the celluloid ia bo much easier to fit that it is to be given the prefer¬ 
ence. 

CELLULOID. —After the preparations already described, the scalp flap is 
turned down, the bony edge of the opening cut off with the circular saw, and 
the dura and brain prepared as the condition demands. 

A piece of ordinary commercial celluloid, 2 to 3 mm. thick, translucent 
rather than opaque—as this enables one to make the tracing through it—is ster¬ 
ilized by boiling and while hot is given a curve similar to that of the skull at 
the site of the operation. 

This celluloid is laid over the opening in the skull and, being translucent, 



Fio. 28. — Method or Fillino a Bone Detect in Skull with a Celluloid Plate. The plate 
ia moulded to tho proper curvature while warm, and drilled at the corners and sides and sutured to 
eorrespondins holes in tho skull with ahroniated gut. Tho scalp is firmly sutured in place over this 
plate. 

a careful tracing can Ik* made on it with a needle, scalpel, or some sharp-pointed 
instrument. The tracing should follow the opening in the outer table, which, 
because of the beveled saw cut, is slightly larger than that in the inner table. 

A fine scroll saw in a hand frame is used to cut the celluloid along the 
tracings. This cut should also be beveled so as to fit the skull opening better. It 
is well to leave slight projecting tips on the celluloid which will fit into the burr 
holes made in preparation for the snw cuts around the skull opening. 

If the celluloid has not been curved enough when the tracing is made on it, 
tho saw cut should bo made a trillc larger tluin the tracings. The piece of 
celluloid is now tried over the openiug, and marked ugain where additional 
trimming may be required. The amount aud direction of curvature it should 
have are also noted. With a long sponge clamp the celluloid is held for a few 
minutes in tho boiling water of tho sterilizer, then removed and, while still hot, 
is quickly bent to the proper curvature with the thumbs and fingers. It is then 
held in this position until immersed in cold sterile water which hardens it It 
is now tried again over the opening and perhaps one side or one corner will not 
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fit accurately and will require a different curve. To obtain thin only the neces¬ 
sary portion of the plate is put into the boiling water, and the desired part is 
bent with a strong clamp. This trimming, trying, heating, and bonding may 
seem to be a rather tedious process, hut really takes very little time. The plate 
should rest against the beveled edge of the ojH'ning, its upper aurfaee even with 
the surface of the skull and with a similar convexity. 

When these conditions are obtained, the celluloid plate is very firmly fixed, 
cannot be slid in any dinvtion. and cannot, lie pressed in, as the principle of 
the supporting arch is present. To prevent the displacement of the plate during 
the subsequent suture of the flap, small drill holes alsuit 1 to '2 mm. in dinmeter 
are made obliquely in the hone near the edge of the o|ieuiug, at the corners, and 
also one on each side. A thin flat piece of metal is held lietween the dura and the 
bone at the point of drilling to protect, the brain. The plate is held in ita proper 
place and a little mark made on it opposite each hole in the lame, and the plato 
is then removed and drilled. Several lades may lie drilled around the central 
part of the plate, as shown in Figure 2<i. to allow any collection of lluid or 
serum to escape. 

Fine eliminated sutures are passed through all the holes in the lame und 
the corresponding ones in the plate, cut long and oluiii|*od. 'I he plate is lifted 
far enough to afford u linal inspection ot the dura or brain surface and the 
adjustment of the celloidin or Cargile membrane. It is then replaced and the 
sutures tied ^Fig. iMi). I he sculp is returned to its proper place and carefully 
sutured. 

In a few cases there has been a collection of serum or cerebrospinal lluid lie- 
tween the scalp and the plate. It this does not disapjaair with the tirm pres- 
g]irg of the dressing, it may lie removed with an aspirating needle or ullowed 
to escape through a small incision. This lluid has never given any further 
trouble. 


FRACTURED SKULL 

Simple Fracture with Depressed Bone. —Simple fractures with depressed 
bone, although there are no intracranial symptoms, should bo operated upon 
and the depressed bone raised. The inner table is almost always more exten¬ 
sively damaged than the outer signs would indicate, and the best prevention 
of future trouble is the immediate repair of the displacement 

In certain cusos the depn*ssion in the bone is exposed by a linear incision, 
a small hole drilled part way through the depressed hone and into this hole a 
threaded hook or a screw eye is turned in order to furnish a means of making 
outward traetion to lift the Ikiiio into plaeo. 

In other coses the hone is exposed by a linear ineision, the periosteum pushed 
back, the crack enlarged with a narrow gouge or a chisel until some prying 
instrument can be inserted under the depressed edge and, with another ele- 
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vator or cliisel as a fulcrum on tlic adjoining bone, the depressed bone is pried 
into place. 

Still another method is to construct a regular osteoplastic flap, as described 
previously in this article, with the depression as its center. When the impacted 
and depressed bone is turned down in the flap, pressure with the thumbs, or 
some instrument, or light blows with a mallet on its inner surface will suffice 
quickly to restore the normal curvature without loss of bone substance. 

The advantage of this method is that a careful inspection for damage of the 
dura and brain by fragments driven in and also for extra- and intradural 
hemorrhage can be made arid the proper treatment carried out. 

Scalp Wounds with Possible Fracture.—Scalp wounds with possible frac¬ 
ture should bo enlarged in order to muko a correct diagnosis. 

If only a clean linear crack is found and there are no complicating symp¬ 
toms indicating intracranial lesions, the treatment is only that of a scalp wound. 
But if thore is dirt or hair in the fracture, the crack hnd bettor lie enlarged 
with the chisel or gouge or holes drilled at each mid and along each side, the 
thickness of the lame measured, and, with the circular saw properly guarded, 
a narrow strip of hone removed from each side of the fracture. 'I'his removes 
the dirty and possibly infected bone. It gives a view of the dura and an oppor¬ 
tunity to detect subdural lesions, which if present, can be properly dealt with. 
If these pieces of Imne bordering on the crack cun be thoroughly cleaned and ren¬ 
dered aseptic, and if the dura and brain are not lacerated, they may be returned 
to their proper place. The wound is closed with rubber tissue drains. 

Compound Fractures. —The compound fractures arc treated as follows: The 
bone is exposed, either bv enlarging the original wound, pushing back the 
periosteum and removing the fragments, or lietter still, by turning down a scalp 
flap with the periosteum, using the original wound as one of its sides. Or one 
can make 2 scalp flaps with the periosteum, the original wound being between 
them. 

The fractured area is surrounded by drill holes, the thickness of the bono 
measured, and with the properly guarded saw, cut between the holes. The bone 
iB then cracked with an osteotome placed in the saw cut and the pieces removed. 
Any blood clot is removed with a scoop or by an irrigation with hot salt solution. 
The bleeding is checked and the lacerated dura sutured if possible, otherwise cel- 
loidin or Cargilo membrune is placed over it. 

If tho bone is not soiled, infected, or too minutely comminuted, and the 
dura is intact, it may be replaced and tho scalp wound earefullv sutured with 
good freo rubber tissue drainage. 

If the bone fragments are soiled and there is any danger of infection, or if 
the dura is lacerated so that these numerous rough fragments would rest on the 
unprotected brain, they hnd better be left out entirely and at somo future time 
a bone graft or celluloid plate inserted. 

Fracture with Symptoms of Intracranial Hemorrhage. —In cases where 
there are well-marked symptoms of intracranial hemorrhage and its location can 
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be accurately determined one of the regularly described osteoplastic flaps for 
exposing that region may la* turned down. This requires no longer than the 
trephine opening and its subsequent tedious enlargement with the rongeurs. A 
good free opening is obtained which greatly facilitates the accurate examination 
of the extent of the lesion, and gives the surgeon .lie la*st |H»ssible chance to tind 
and control the bleeding (mints. The return of the flap and the careful sculp 
suture give tla* patient the shortest (mssihlc convalescence, the minimum risk 
of late complications and a protecting cranium as good ns Itefore the accident. 

Fractures with Fairly Positive Signs of Intracranial Hemorrhage bnt Ho 
Localising Signs. —These eases often ri rover without any surgical interference. 
Others are treated exjmclantly until very suddenly alarming symptoms develop 
and respiratory or cardiac failure stqmrvcncs bel‘ore anything can la* done. 

Still others are trephined and rongeured at the |mint where the lesion is 
most probably located. Nothing is found and nothing further is done, uud the 
autopsy shows an extensive hemorrhage, perhaps on the other side, at the 
cerebellar iossa, under the oeeipitnl or frontal lolm. 

It is often very hard to decide which cases should he operated upon uud 
which should he treated conservatively. 

There is a combination of hemorrhage and lacerated brain ami unless tin* 
clot is large enough to cause pressure and interfere with the function of im¬ 
portant centers, or by its pressure cause edema ami interference with the cir¬ 
culation, operation will probably not lm indicated. 

However, if there is any pressure from the clot, its early removal will do 
much to aid nature in repairing the contused and lacerated brain, and will also 
lessen the danger from late secondary changes in the clot and the lacerated 
area. 

Cases which justify any interference at. ull surely justify one of sullieicut. 
thoroughness to furnish positive information of the condition in each fossa of 
the skull. 

Sonic method must he selected which is rapid, easy, and devoid of slmek and 
which in most eases can he done under local anesthesiu or very light general 
anesthesia. For this purpose » medium-sized trephine 1..1 to 2 cm. tS/ft to 4/S 
inch) is well adapted. 

Although there are no definitely localizing signs, there may lie regions 
toward which tin* symptoms point more strongly than others and these should 
be explored first. After the application of the tincture of iodin and the injec¬ 
tion of novocain, a short incision 4 to 5 cm. (1 ■’>/’• to 2 in.) is made in the soft 
parts down to the lame, and another injection of novocain made in the perios¬ 
teum before it is pushed hack. Tlie lame is trephined and a short cut made in 
the dura through which a narrow brain retractor, which can easily be bent, may 
be introduced with sufficient gentleness to press the brain away and give the 
operator a good view in every direction. 

This should lie sufficient to show the presence or absence of any dangerous 
hemorrhage or clot. If nothing is found, the dura is sutured, the button of bone 
00 A 
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may or may not bo replaced, and the scalp sutured. This procedure is quidkly 
and systematically performed in the following regions in the order which the 
symptoms seem to indicate: the lowor part of the midle fossa, the middle of the 
cerebellar fossa, over tho occipital lobe of the corebrum abovo the tentorium, and 
for the frontal lobe; first on one side and then on the other. 

The skin incision and trephine opening should be so placed that if an intra¬ 
cranial condition requiring further surgical treatment is found, they may be 
UBed in the subsequent formation of the appropriate osteoplastic flap. A gen¬ 
eral anesthetic would probably be required if further work were to be done. 

In all cases of head injuries and cases of suppuration in the scalp, skull and 
accessory sinuses which suddenly or gradually develop intracranial symptoms 
of any kind, ouo should liuvc in mind the possibility of a brain abscess and make 
frequent and thorough examinations with this in view. 
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Abbott’s method of treating scoliosis, 213 
Abdomen, operations on. ]>o»toperativo treat¬ 
ment of, 96 

alimentary tract in, care of, 97 
diet in, 97 

general considerations in, 9# 
in inoperable conditions, 99 
in liver and bile passages, I "it. See alto 
tinder Liver and idle passages, 
in non-removable cysts, 99 
in stomach operations, 103. See alto under 
Btomaeh. 

in tuberculous disease, 99 
inanition in, 98 
pain in, 96 
peritonitis in, 98 
urinary tract in, care of, 97 
vomiting in, 96 
wound in, caro of, 97 
Abdomen, jiosto|ierative n|>erntions on, 161 
for abdominal sepsis, 163 
for acute pancreatitis, 164 
for biliary fistula:, 160. 
for duodenal fistula-, 166 
for fecal fistula*, 166 
for foreign bodies, 164 
for gastric fistula:, 166 
for postoperative hemorrhage, 162 
for postoperative ileus. 16."i 
for postoperative ventral hernia, 16- 
for removal of appendix not primarily re¬ 
moved, 166 

for secondary suture of abdominal wounds, 
161 


for ureteral flstuto, 167 
for vesical fistula!, 167 
on kidney, 167 
Abdominal distention, 34 
etiology of, 34 

treatment of, 35 » # son 

Abscesses, cold, operative treatment of, 3W» 
infected, 390 , 

hmg, postoperative treatment In, »3 
of brain, operative treatment of, 723 
of breast, postoperative treatment of, 88 


of face, 544 
of sealp, 544 

pelvic, postoperative treatment of, 135 
retropharyngea,, postoperative treatment 
of, 79 . . 

subpeetoral, postoperative treatment or, 

tuberculous, underlying earioua ribs, post¬ 
operative operations on, 160 
Henderson’s theory of, 8 


' Acetabulum, acute suppurative arthritis of, 
drainage for, 380 
Acne of face, 539 
local treatment of, 539 
by patient, 339 
by surgeon, 549 
systemic trestinent of, 539 
Mii-cinn therapy of, 540 
Acromegaly, 400 
Actinomycosis of I tones, 461 
treatment of, 461 
. Actinomycosis of face, 549 
Adams' BUprntrochiinteric osteotomy in femur 
by means of Saw, 474 
Adhesive plaster, 524 
Adrenalin, use of, ss a hemostatic, 22 
in postoperative shock, 13 
Agrafes, Hchedn or Liiinlxitte, for 6xation of 
fractures, 231 

Alltee's operation for hyjs*rtrophic arthritis 
deformans of hip, 187 
■cope of, 189 

operation for pnrnlytic varus, 208 
advantages of, 299 

operative technic for pnrnlytic drop wrlat, 
213 

operative technic in tuiiorculnsia of sacro¬ 
iliac joint, 181 

technic for treatment of apina bifida, 180 
' technic for treatment of uiiunitod fractures 
liy inlay laino graft, 216 
! technic of Isim* graft wedge ngs-ratlon in 
congenital clnli foot, 204 
technic of erosion of knee joint with bone 
transplantation in synovial tu¬ 
berculosis of knee, 193 
technic of operative treatment for Pott's 
disease, 174 

Aleohol in postoperative shock, 14 
Aleoholic delirium, treatment of, 67 
Alimentary canal, care of, in operations on 
abdomen, 97 

postoperative treatment la, 34 
abdominal distention la, 34 
etiology of, 34 
treatment of, 35 
care of mouth in, 34 
care of stomach in, 36 

acute dilatation of stomach la, 36 
arteriomceenterie ileus sad, 37 
etiology of, 38 
treatment of, 38 
cathartics in, 40 
, diet in, 39 

I hiccough in, 39 
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Amputations, contrs-indication! In, 285 
hemostasis in, 277 
coagulin in, 283 
digital compression in, 283 
Lran-Thomas forceps-tourniquet for, 282 
Momburg’s method for, in lower half of 
body, 20 , 281 
complications in, 282 
eontra-indications to, 282 
indications for, 282 
technic of, 282 


preliminary, 283 
tourniquet in, 277 
Esmarch elastic, 277 
contra-indications for, 278 
technic of use of, 278 
metal screw, 277 
Perthes’, 278, 279 
Petit’s, 277, 279 
indications for, 284 

instruments and their manipulation in, 276 
bone-cutting forceps, 277 
knives, 278 
retractors, 277 
saw, 278 

interilio-abdominal, 367 
history of, 387 
indications for, 307 
results of operation in, 367 
technic of operation in, 388 
kineplastic, 319 
comment on, 325 
history of, 319 
methods of operation in, 320 
Elgart’s method of transforming lat¬ 
eral rotary movements into 
flexion and extension in, 324 
plastic club motor with detacliod bone 
in, 321 

plastic loop in, single or double, 320 
tendon loop in, compound, 324 
mortality in, 280 
of arm at elbow, 306 
after-treatment of, 308 
anatomical points of, 308 
history of, 308 
Indications for, 306 
methods of operation in, 308 
circular, 808 
oblique circular, 306 
by anterior elliptical method, 308 
by posterior elliptical method, 308 
of arm and shoulder girdle, 314 
dangers of, 318 
history of, 314 
Indications for, 315 
methods of operation in, 315 
Berger-Farabeuf,' 315 
first stage of, 315 
second stage of, 316 
third stage of, 317 
Le Conte, 317 
after-treatment in, 318 
results of, 319 
of fingers, 287 

at metacarpophalangeal joints, 293 
comment on, 296 
surgical anatomy of, 293 


Amputations of fingers, at metacarpophalan¬ 
geal joints, technie of, 293 . 
of index finger, 295 
of little finger, 296 
of middle finger, 293 
of ring finger, 293 
of thumb, 294 

autoplastic transplantation for, 295 
by extemopalmar flap, 294 
by oblique palmar flap, 295 
by racket flap, 295 
comments on, 295 

distal phalanx in, amputation through, 
288 

disarticulation of, 289 
finger tips in, plaBtic operations on, 291 
flaps from finger itself in, 292 
flaps from other parts of body in, 292 
skin grafting in, 291 
transplantation of a finger tip from 
another finger or toe in, 292 
first and second phalanges in, amputa¬ 
tions of, 290 
comment on, 291 
technic of, 290 

single long palmar flap in, 291 
unequal dorsal and palmar flap in, 
290 

general considerations of, 287 
after-treatment in, 288 
treatment of bone in, 288 
of fingers and thumb with portions of 
metacarpals, 297 

amputation of fingers with metacarpal 
bones in, 299 

disarticulation of finger with correspond¬ 
ing metacarpal bone in, 297 
disarticulation of thumb with correspond¬ 
ing metacarpal in, 298 
formation of new thumb in, from por¬ 
tion of metacarpus, 300 
indications for, 300 
technic of, 300 
partial amputation in, 297 
of foot, 329 
at ankle joint, 336 
anatomical considerations of, 336 
history of, 336 
methods of operation in, 336 
Moscheowitz’s osteoplastic amputa¬ 
tion in, 340 

Pirogolf 'a osteoplastic amputation 
in, 338 

after-treatment in, 338 
modification of, 339 
technic of, 338 

8yme’s heel flap amputation in, 339 
after-treatment in, 340 
comment on, 340 
technic of, 339 
at mediotarsal joint, 332 
after-treatment of, 333 
anatomical points in, 332 
comments on, 333 
technic of, 332 
subastragaloid, 334 
history of, 334 
methods in, 334 
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Amputations of foot, suhestragaloid. method* 
in, external racket of Knelier in, 
336 

internal plantar flap of Karalieuf in, 
334 

tarsometatarsal. 330 
after-treatment of, 332 
anatomical points in, 330 
history of, 330 
indications for, 330 
methods of operation in, 330 
comment on, 332 
difficulties in, 332 
Hey’s, 332 
Lisfranc's. 331 
Skey’s, 332 

through metatarsus, 329 
history of, 320 
indications for. 329 
methods in, 329 
of hand at wrist, 3U1 
after-treatment of. 303 
anatomical points of, 301 
history of, 301 
indications for, 301 
technic of disnrticulation in, 301 
comment on, 303 
dorsal flap method in, 303 
external lateral or radial flap method 
in, 302 

internal flap method in, 302 
long palmar flap method in, 303 
oblique circular method in, 201 
transverse eirculnr method in, 302 
of leg, at hip, 309 

after-treatment in, 367 
dangers of, 36o 
hemostasis in, methods of, 361 
history of, 359 
indications for, 360 
methods of o]icrntiou in, 202 

amputation resection method in, 

362 

tcchnie of, 363 
extirpation method in, 365 
technic of, 366 

resection-amputation method in, 

365 

at knee, 347 

anatomy of, 347 
history of, 317 
indications for. 347 
methods of ojieration in, 348 

bilateral hooded flap method in, 
348 

long anterior flap method in, 350 
oblique circular method in, 349 
immediately slmve knee, 359 
indications for, 350 
methods of, 350 

supracondyloid fcmoropateilnr osteo¬ 
plastic, 354 
comment on, 355 
technic of. 355 

transcondvloid amputation of fe¬ 
mur, 353 

Lister's modification of, 353 
other modification* of, 354 


Amputations of leg immediately alsive knee, 
methods of, transcondvloid, fern- 
orotihinl, osteoplastic amputa¬ 
tion of femur, 352 
comment on, 352 , 

technic of, 352 
treatment of slump in, 353 
trniiscondyloid or snpraeondyloid 
tendinoplastir, 355 
through loner part, 342 
liiston of, 342 
methods of o|icration in, 342 
n|H-riustcnl amputation in, 343 
after treatment of, 344 
liemostiisis in, 344 
technic of, 343 

osteoplnstie nmputnliun in, 344 
lifter treat men I of, 346 
osteoplastic iutrncnndyloid amputa¬ 
tion in, 316 

technic of, 316 

teudiimplustir amputation in, 344 
site of o|M-ruti«ii in, 312 
through thigh, 356 
nfter t rent incut in, 357 
uiintomieal |siiuts in, 356 
comment on, 359 
methods of operation in, 350 

through middle or loner third, by 
lung extensor ami short flexor 
flaps, 356 

through up|s-r third, 357 
of toes, 325 

anatomical |Kiints in, 325 
general considerations of, 326 
methods of o|s-riitioii in. 32fl 
in iimputation of nil lie's, 328 
in iimputation of great toe, 327 
at. iiitcrpliiilniigcnl joint, 227 
ut iiietHtnrsopliiilnuge:il joint, 327 
interoplnntnr flap method, 327 
racket, method, 327 
t«-clinic of, 327 

with part or all of its metntarsal 
Isnie, 328 

in amputation of miter four too* at 
metatarsophalangeal joint, 3M 
nitb their metatarsals, 328 
posto)s>rntivn treatment in, 65 
artificial limbs in, 66 
rare of stump in, 66 
through forearm. 304 
anatomical points in, 304 
general considerations in, 304 
kineplastic, 306 
through lower third, 304 
technic of, 304 

through upper two thirds, 305 
tcchnie of, 305 
through shoulder, 311 
anatomical points in, 311 
control of hemorrhage during, 311 
by digital compression, 311 
by elastic constrictor, 311 
by ligation of vessels, 311 
by manual or instrumental compres¬ 
sion of flap containing vessels, 
an 
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Amputation* through shoulder, history of, 311 
indication* for, 311 
method* of operation in, 312 
amputation-resection, 313 
anterior racket, 312 
confident on, 314 
lanceolate, 314 
through upper arm, 308 
anatomical point* in, 308 
indication* for, 308 
method* of ojieration in, 308 

anterior racket nr lanceolate, 310 
anteropoaterior dap, 300 
circular, 300 
comment on, 310 
klneplaatic, 300 
oblique circular, 300 
tendlnoplaatic, 300 
time of, 286 

treatment of blooil-vc**pl* in, general prin¬ 
ciple* underlying, 276 
treatment of bono in, 208 
aporioateal method in, 260, 274 
osteoplastic method in, 268, 274 
periosteal method in, 271, 274 
summary of, 273 
tendlnoplaatic method in, 271 
treatment of diseases of stump in, 286 | 

conical stump, 287 
sensitive stump, 286 _ . 

treatment of muscles in, general principles 
underlying, 275 

treatment of nerves in, general principles 
underlying, 276 

treatment of skin in, general principles un¬ 
derlying, 274 

treatment of soft parts in, 268 
treatment of stump in, to prevent atrophy, 
272 

types of, 263 
flap methods in, 265 
advantages of, 266 
disadvantages of, 268 
dissection of flnps in, 266 
transfixion of flops in, 266 
lanceolate incision in, 265 
oblique or oval method in, 264 
advantage* of, 264 
disadvantages of, 264 
teehnie of, 264 
racket incision in, 265 
transverse circular method in, 263 
advantages of, 264 
• disadvantages of, 264 
technic of, 264 

Anal stricture, use of bougies in, 116 
Anesthesia paralysis, treatment of, 44 
Angioma or face and scalp, 662 
carbon dioxid snow in treatment of, 662 
exeision of, 552 

gatranopuncture or electrolysis for, 653 
ignipuncture for, 554 

Aule, acute suppurative arthritis of, drain¬ 
age for, 383 
arthrodcid* of, 442 
disarticulation of, 336 
automtoal considerations of, 336 
l history of, 836 


Ankle, disarticulation of, methods of opera¬ 
tion in, 336 

Moscheowitz’s osteoplastic amputation 
in, 340 

Pirogoff ’a osteoplastic amputation in, 
338 

after-treatment in, 338 
modification of, 33B 
technic of, 338 

Byrne’s heel flap amputation in, 330 
after-treatment in, 340 
comment on, 340 
technic of, 339 
excision of, in arthritis, 409 

extracapsular total resection in (Barden- 
heuer), 412 

Konig’s method of exeision in, 410 
Ochsncr’s method of excision in, 412 
osteoplastic resection in (Wladimiroft- 
Mikulicz), 413 

original Mikulicz operation in, 413 
reaectio tibio-calcanea in, 413 
with removal of astragalus, 409 
puncture, aspiration and injection in, 
for acuto infectious arthritis, 
378 

Ankle and tarsus, tuberculous osteitis of, 
200 

conservative treatment of, 200 
operative treatment of, 200 
Ankylosis of joints, 430 
arthroplasty in, 431 
of elbow joint, 437 
of finger joints, 439 
of hip, 431 

Jones’s operation for bony ankylosis 
in, 433 
of knee, 433 
of shoulder joint, 436 _ 

Murphy's operation in, 436 
of temporomaxillary joint, 440 
of wrist, 437 

Murphy’s operation in, 438 
bony, 431 
false, 441 
fibrous, 430 
of jaw, 569 

operation in, 569 

Esmarch’s method of, 571 
LiUenthal's method of, 569 
of knee, bony, osteotomy of lower end of 
femur for, 478 
linear, of femur, 478 
of femur and tibia, 478 
with deformity, treatment of, 194 
oil injections for prevention of, 440 
Anterior poliomyelitis, flexion-abduction de¬ 
formity of thigh in, 191 
treatment of, 191 
Anthrax of face, 549 

Antrum of Highmore, operations on, post¬ 
operative treatment of, 76 
Anus, inguinal, method of dressing, 118 
Appendix, operations on, postoperative treat¬ 
ment of, 110 

delay of closure of wound in. 111 
drainage in, 110 
feealflstula in, 1U 
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Appendix, operations on, postoperative treat¬ 
ment of, gastro-intestinal hem¬ 
orrhage in, 112 
hematuria in, 113 
hernia in, 111 
ieterus in, 112 
ileus in, 112 

in appemlieitis with diffuse peritonitis, 
112 


loeal infection of wound in, 110 
pylophlebitis in, 113 
residual abscesses in, 112 
secondary hemorrhage in, from erosion 
of vessel walls by pressure of 
drainage tubes, 112 

simple drainage of abscess in, without 
removal of ap|iendix, 111 
postoperative operation for removal of, 
when not primarily removed, 
168 

Arm, amputation of, at elbow, 306 
after-treatment of, 30N 
anatomical points of, 306 
history of, 306 
indications for, 306 
methods of ojieration in, 306 
circular, 306 
oblique circular, 306 

by anterior elliptical method, 300 
by posterior elliptical method, 308 
at shoulder, 311 

anatomicnl points in, 311 
control of hemorrhage during, 311 
by digital compression, 311 
by elastic constrictor. 311 
by ligation of vessels, 311 
by manual or instrumental compres¬ 
sion of flap containing, 311 
history of, 311 
indications for. 311 
methods of operation in, 312 
amputation-resection, 313 
anterior racket, 312 
comment on, 314 
lanceolate, 314 
through forearm, 304 
anatomical points in, 304 
general considerations in, 304 
m lower third, 304 
technic of, 304 
in upper two-thirds, 30o 
technic of, 305 
kineplastic method in, 306 
through upper portion, 308 
anatomical jioints in, 308 
indications for, 308 
methods of operation in, 308 
anterior racket or lanceolate* 310 
anteroposterior flap, 309 
cirenlar, 309 
comment on, 310 
kineplnatic, 309 
oblique circular, 309 
tendinoplaatic, 309 
with shoulder girdle, 314 
dangers of, 318 
history of, 314 
indications for- 315 


Arm, amputation of, with shoulder girdle, 
methods of operation in, 315 
Berger-Farabeuf, 315 
flrst- stage of, 315 
second stage of, 316 
tldrd stage of, 317 
l.e t'onte, 317 
nfter treatment in, 318 
results of, 319 

Arthritis, ncute infectious, 375 
gonorrheal, 376 
Iciikorrheul, 377 
of spine, 3N4 
pneumococcal, 377 

puncture, aspiration and injection of in¬ 
dividual joints in, 377 
ankle, 378 
elbow, 378 
hip joint, 377 
knee, 377 
wrist, 378 
typhoid, 376 
acute suppurative, 378 

continuous irrigation in, 379 
continuous water bath ill, 379 
drainage of joints in, 379 
of nrctuhiihim, 380 
of ankle, 382 

iistrngnhs-toiny for, 383 
of cllsiw, 384 
of hip, 379 
of knee, 380 

liy uutcrolntcrnl incisions, 380 
liy posterior drainage, 381 

curved incision witli reflection of 
pateltn upward ill, 381 
on inner side, 381 
on outer side, 381 

of shoulder, by means of shoulder 
nrthrotomy, 383 

of sternoclavicular and tcm|Miruinaall- 
lary articulations, 383 
of wrist, 384 

arthrectomv and excision of joints In, 
396 

excision of ankle in, 409 

extrucapsiilar total rcsee.tion in (B*r- 
denbeuer), 412 
Kdnig’n method of, 410 
Ochsner’s method of, 412 
osteoplastic resection in (Wladlmlroff- 
Mikulicz), 418 

original Mikulics operation in, 418 
resectio tibio-calcanea in, 413 
with removal of astragalus, 409 
excision of elbow in, 419 
atypical resection in, 424 
extrarapsular resection in (Bsrden- 
heuer), 423 

posterior median incision in, 419 
after treatment in, 421 
radial lateral incision in (Kocher), 
422 

result of operationo in, 424 
ulnar internal straight incision in, 422 
excision of Anger joints in, 429 
incisions In, 429 
excision of hip in, 397 
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Arthritis, arthreetomy and excision of joints 
in, excision of hip in, anterior 
straight incision in (Barker), 
397 

after-treatment in, 398 
external straight incision or Langen- 
beck’s operation in (Konig’s 
method), 398 
indications for, 402 
Ollier's snuff-box method in (Binnie), 
400 

operations on pelvis and acetabulum 
with pelvic edge incision in 
(Bprengol), 401 

posterior angular incision in (Kocher’s 
operation), 309 

results of operation in, in tuberculous 
coxitis, 402 

total extracapsulnr resection of hip 
in (Bardenheuer), 402 
excision of knee in, 403 
- Bardenheuer’s total oxtrncapsular re¬ 
section in, 407 

Kocher's external hooked incision in, 
400 

results of operations in, 408 
U-curvod transverse anterior incision 
In, 404 

after-treatment in, 410 
excision of shoulder joint in, 414 

anterior straight incision in (i,angen- 
beck), 414 

after-treatment in, 410 
extracapsiilnr method of (Barden- 
houcr), 417_ 

ostoopinstic resection in, from nliove 
and behind (Kocher), 4lti 
after-treatment in, 417 
result of operations in, 418 
excision of stornoclavieuinr joint, 429 
excision of wrist joint in, 425 

dorso-ulnar incision in (Kochor), 427 
radial and ulnar dorsal incisions in, 
425 

results of wrist and carpal resections 
in, 428 

Charcot’s or neuropathic, 395 
treatment of, 395 
chronic, 384 
deformans, 393 

inflammatory and degenerative, 394 
proliferating, 393 
treatment of, 395 
constitutional, 395 
local, 395 
operative, 395 
gonorrhool, 392 

incision and drainage of seminal ves¬ 
icles in, 392 
of spine, 395 

severe or multiarticular type of, 385 
treatment of, 385 
local, 380 

simple synovitis type of, 384 
treatment of, 385 
syphilitic, 393 
tuberculous, 380 
general treatment of, 387 


Arthritis, chronic tuberculous, heliotherapy 
for (Koilier), 387 

in various forms of tuberculosis, 388 
non-operative versus operative treat¬ 
ment of, 389 

operative treatment of, 390 
general remarks on, 391 
in cold abscesses, 390 
infected, 390 
in os calcic, 391 
in spina ventosa, 391 
types of, 384 

deformans, hypertrophic, of hip, operative 
treatment of, 187 
after-treatment in, 188 
scope of, 189 
technic of, 187 
hemarthrosis, 390 
treatment of, 390 

Arthrodesis in treatment of paralytic talipes 
equinus, 207 

Arthrodesis of joints, 441 
of ankle, 442 
of elbow, 442 
of hip, 442 
of knee, 442 
of. shoulder, 441 
of wrist, 442 

Arthroplasty in ankylosis of joints, 431 
of elbow joint, 437 
of Anger joints, 439 
of hip, 431 

Jones's operation for bony ankylosis in, 
433 

of knee, 433 
of shoulder joint, 430 

Murphy’s operation in, 430 
of temporomnxillary joint, 440 
of wrist, 437 

Murphy’s operation in, 438 

Asafetida enema for abdominal distention, 
35 

Aspiration pneumonia, treatment of, 74 

Astragalus, extirpation of, 483 

fractures of, operative treatment of, 281 

A tropin in postoperative shock, 13 

Axhauaen’s view on bone transplants, 487 

Backache, postoperative, relief of, 41 

Bacterismia, wounds infected by, postopera¬ 
tive treatment of, 50 

Baking of part by hot air method in after- 
treatment following operations 
for fractures, 235 

Bardenheuer’s extracapsulnr method of ex¬ 
cision of shoulder joint in ar¬ 
thritis, 417 

extracapsulnr resection of elbow in arthri¬ 
tis, 423 

extracapsular total resection of ankle in 
arthritis, 412 

extracapsular total resection of hip in 
arthritis, 402 

extracapsular total resection of knee in 
arthritis, 407 

Barker’s method of anterior straight incision 
for excision of hip in arthritis, 
397 
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Baudot’s elliptical method for disarticula¬ 
tion of knee, 349 

Beck’s bismuth paste for obliteration of bone 
cavity following acquestrotomy. 
45 j 

in treatment of sinuses due to tuberculo¬ 
sis, 69 

Bed-sores, prevention of, 23 
treatment of, 24 

Berger-Farabeuf method of operation for re¬ 
moval of shoulder girdle with 
arm, 315 

von Bergman's method of permanent drain¬ 
age after resection of tongue, 
79 

Bichlorid of mercury poisoning, treatment of, 
56 

Bier’s hyperemia, for affections of bend, 527 
for carbuncle of face or scalp, 542 
for furuncle of face, 540 
osteoplastic amputation of leg, 344 
suction cup in jiostoperative treatment of 
breast abscesses. Hs 

Biliary fistula*, postoperative ojieration for, 
166 

postoperative treatment of, 100 

Winn ie'■ method of Ollier's snuff box opera¬ 
tion for excision of hip in 
arthritis, 400 

method of sequestrotomy in treatment or 
chronic osteomyelitis ami is*rios- 
titis, 453 . 

modification of Sayre's oiterution of inter¬ 
trochanteric osteotomy in fe¬ 
mur, 474 

Blackheads, removal of, 539 

Bladder, operations on, posto|ierative treat¬ 
ment in, 127 

general considerations of, 127 
In cystitis, 128 

catheterisation in, 128 
irrigation in, 128 
permanent catheter in, 129 
in operations for exstrophy, 131 
in perineal prostatectomy, 136 
in resection of bladder for tumor, 131 
in suprapubic prostatectomy, 129 
lata results in, 130 
in treatment of stone, 130 
Bladder suture, postoperative treatment in, 
134 ^ . 

Blake’s method of fixation of fracture or 
patella, 255 

Blastomycosis of bone, 469 
Blood-vessels, operations on, postoperative 
treatment in, 59 
following ligation, 58 
postoperative thrombosis in, 59 
treatment of, in amputations, 276 
Bone fistula* in thorax, postoperative treat¬ 
ment in, 91 
Bone grafting, 487 

experimental work of McWilliams on, 488- 
492 

for filling in bone defects of skull, 772 
general considerations of, 487 
general principles to be observed in, 493 
indications for, 493 


Rone grafting, methods of, 494 

transplantation iu, arthroplasty combined 
with, 561 

for congenital absence of tibia, 501 
■ of aliaorlmble or non almorbahle for¬ 
eign nmterinl, 563 
of dead lame, 562 

decalcified lame chips in (»enn), 
562 

in large fragments, 502 
of joints. 563 

of non pedunculated large fragments 
with their periosteum, 495 
technic of. 498 
of periosteal flaps, 561 
of small lame chips, 494 
technic of, 495 

with pedunculated lame flaps, either 
tem|Mirary or permanent, 499 
llahn's or Huntington 'a operation 
in, 5 imi 

Muller'a alterations in, 499 
Ollier's operation of implantation 
in, 499 

Ollier's o|a*ration par gfissi-meat in, 
499 

Ollier's operation par rrnvrrtrmrnt 
in, 499 

Hone transplantation. Srr Hone grafting. 
Hones, disenses of. 446 
acromegaly. 466 
aetinoinyeosis, 461 
treatment of, 461 
acute iiifinimiiiition, 446 
acute periostitis. 446 
suppurative, treatment of, 447 
acute epiphysitis, 456 
acute osteomyelitis accompanied by 
joint suppuration, 451 
acute suppurative osteitis of fiat honCS, 
451 

acute suppurative osteomyelitis, 448 
after treatment in, 449 
acute suppurative periostitis, 447 
resection of entire diuphysis in, 449 
blastomycosis, 469 

chronic osteomyelitis and periostitis, 461 
treatment of, 452 

sequestrotomy in, 452 

methods of obliteration of bona cav¬ 
ity following, 454 
Beet's bismuth paste in, 455 
von Kiselsberg'o method in, for 
large defects, 457 
falling in of walls of cavity in, 
456 

free Nine graft* in, 458 
Tluntington’s method in, for largo 
defects, 458 

Moaetlg-Moorhof’s iodoform and 
wax plug in, 454 

Neuber’s invagination method in, 
456 

Neubcr’s iodoform starch in, 455 
Hchultdn’s osteoplastic method in, 
458 

for cavities in lower end of fe¬ 
mur, 456 
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Bone*, diseases of, chronic osteomyelitis end 
periostitis, treatment of, seques¬ 
tra tomy in, methode of oblitera¬ 
tion of bone eavity following, 
Bonn's decalcified bone chip* in, 
455 

removal of eequeetrum in, 453 
fragilitae oeeium, 460 
gonococcic inflammation, 464 
growing paina, 446 
treatment of,- 446 
oeteitia deformans, 465 
osteitis fibroin and benign bone cysts, 468 
treatment of, 460 
osteomalacia, 466 
rachitis, 466 

rheumatic periostitis and osteitis, 464 
scurvy, 467 
treatment of, 408 

syphilitic osteomyelitis and periostitis, 463 
treatment of, 404 
tuberculosis, 450 
of saero-iliac synchondrosis, 461 
treatment of, 462 
operative, 462 
with septic sinuses, 461 
with unopened cold abscesses, 460 
without abscess, 450 
radical moasures in, 460 
tumors, 470 
benign myeloma, 470 
chondromnta, 470 
exostoses, 470 
sarcoma, 471 

typhoid osteomyelitis and periostitis, 404 
Bones, operations on, 472 
bone grafting or transplantation, 437. See 
also Bone grafting, 
on clavicle, for resection of, 484 
in continuity, 484 
segmental, 485 
temporary, 484 
total, 484 

on femur, for excision of, 480 
for exposure of popliteal space, 480 
from inner side, 480 
from outer side, 480 
osteotomy in, 472 
for coxa vara, 472 
cuneiform osteotomy at level of les¬ 
ser trochanter, 473 
subtrochanteric division, 473 
iatertroehanterie, 474 
on lower end of femur, 476 
1 for bony ankylosis of knee, 478 
Hnnar osteotomy of femur in, 478 
linear osteotomy of femur and 
tibia in, 478 

for genu recurvatum, 478 
for genu valgum (knock-knee), 476 
for genu varum (bow-legs), 477 
cuneiform osteotomy in, 477 
linear osteotomy in. 477 
oblique osteotomy in, 477 
on neck, 473 
subtrochanteric, 475 
cuneiform method. 476 
oblique linear method, 475 


Bones, operations on, on femur, osteotomy in, 
subtrochanteric, transverse linear 
method, 475 
supratrochanteric, 474 
trochanteric, 474 
on fibula, for resection of, 482 
on hand, postoperative treatment in, 143 
on humerus, for' excision of diaphysis, 
478 

on radius, for excision of diaphysis, 479 
on scapula, 485 
for exposure of, 485 
for subtotal and total resection of, 486 
on tarsal bones, for extirpation of, 483 
of astragalus, 483 
of calcaneus, 483 
of scaphoid,. 483 

on tibia, for partial or total resection of, 
482 

for resection of tibial head of, 481 
on ulna, for excision of diaphysis, 479 
osteotomy in, 472 
postoperative treatment of, 61 
in adherent scars, 61 
in chronic osteomyelitis, 82 
in disturbances of growth, 62 
in fractures of long bones, 63 
in compound fractures, 63 
in delayed union or non-union, 64 
in osteotomy for acute osteomyelitis, 
61 

in osteotomy and implantations of bone 
graft, 62 

plaster casts in, 62 
too long immobilisation in, 68 
Bones, treatment of, in amputations, 268 
a periosteal method in, 266, 274 
osteoplastic method in, 268, 274 
periosteal method in, 271, 274 
summary of, 273 
tendinoplastic method in, 271 
Bones of face, diseases of, 569 
ankylosis of jaw, 569 
operation in, 569 

Esmareh’s method of, 571 
Lilienthal’s method of, 669 
infections of bones of face, 578 
acute periosteomyelitis, 572 
necrosis, 672 
Syphilis, 572 
tuberculosis, 572 

phosphorous necrosis of jaw, 571 
operative treatment of, 572 
prophylaxis of, 571 
injuries to, 663 
fracture of lower jaw, 565-558 
fracture of malar bone, 564 
fracture of upper jaw, 563 
fracture of xygoma, 565 
luxation of lower jaw, 568 
subluxation of lower jaw, 568 
operations on, 573 
excision of lower jaw, 577 
excision of a ramus and half of body of 
lower jaw, 578 
excision of upper jaw, 573 
resection of half of body of lower jaw, 
578 
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Bone* of face, operations on, resection of 
upper part of upper jaw, 577 
subperiosteal resection of upper jaw, 
576 

tumors of, 572 

exostosis of face and scalp, 572 
malignant growths, 573 

Bony ankylosis of knee with deformity, treat* 
ment of, 194 

Bougies, use of, in anal stricture, 115 

Bow-legs. See Genu varum, 
anterior, 200 

osteotomy of lower end of femur for, 
477 

Bradford-Whitman frame for Pott's disease, 
170 

Brain, anatomical considerations of, 659 
relation of cerebral hemispheres to outer 
surface of skull in, 660 
cortex of, normal, appearance of, 711 
pathological, appearance of, 711 
tumors of, non-operative treatment of, .04 
operative treatment of. See Grain, op¬ 
erations on, for tumors. 

Brain, operations «n, 672 
anesthesia in, 750 
nasal, 750 

cerebral decompression in, 695 
by decompressive craniotomy, 700 
sellar, 704 
suboccipitnl, 702 
subtemporal, 703 
with osteoplastic flaps, 704 
by lnmbnr puncture, 697 
by puncture of corpus callosum, bub 
by puncture of ventricle, 69H 
indications and contra indications lor, 

696 

closure°of tonifydefect in skull following, 
surgical technic of^ •>. J, <7- 
by bone transplantation, J772 
with foreign materials, 773 
celluloid in, 774 

closure of defects of dura in, 0.9 
control of hemorrhage in, technic of, 670, 
751 

from bone, 753 
from cortex and brain, 754 
from dura, 753 
from scalp, 751 

circular tourniquet in, 751 
chimp and suture in, 752 
continuous auture along cut edge in, 

continuous suture of cot «lge in, 753 
Heidenhain stitch in, modified, 763 
Kredel plates in, 753 
regional tourniquet in, 752 
craniectomy in, 685 

craniocerebral topography In, 660, 748 
Cbipault cerebral localisationiin, 748 
craniotomy in, for epilepsy, <2# 
indications for, 729 
suboccipitnl, 686 
anesthesia in, 689 
position of patient in, 689 
surgical anatomy of, 686. 


Brain, operations on, craniotomy in, auboe- 
cipital, teehnie of operation in, 
691 

bilateral, 691 

dangers nnd difficulties in, 694 
unilateral, 693 
with osteoplastic flaps, 69.1 
exposure of various regions of brain in, 
surgical technic of, 757 
flaps for exposing external boundaries of 
outer wall of cerebellar fossa 
and cerebcllur pontine angle, 
764 

of frontal region, 757 

of both frontal lobes by double flap, 

of one frontal lobe by single flap, 757 
of Gasserian ganglion, 769 
of Intend H*|>eet. 760 
anterolateral, 760 
posterolateral, 701 
of occipital region, 762 

of I hi t li occipital lobes by doublo flap, 
763 , „ 

of both occipital lolies liy magic flap, 
763 

of single flap exjiosiiig lioth occipital 
lolies of cerebrum and both 
ccrclicllnr lolies, 766 
position of patient in, 767 
teelmic of, 767 
faradisation of cortex jn, 677 
for bIihcohh of brain, 723 
after-treat ment in, 725 
prognosis of, 725 
technic of, <24 

for aspiration of ventricles, 669 
in ndults, 67« 

Kocher's method of, 0.1 
in infants, 669 

for exploratory puncture nnd aspiration, 
(MW 

for intracranial hemorrhage, 720 
for tumors of bruin, 7(>5 

apliearunn- of cortex in, 711 
cysts and cystic collections of fluid la 
brain in, 712 

general principles of, 700 

control of intracranial hemorrhage, 
706 

prevention of hemorrhage, 706 
rapidity of operation, 706 
of convexity of hemlaphorea, 707 
of frontal lobes, 707 
of Gasserian ganglion, 713 
of temporal, parietal and occipital re¬ 
gions, 708 

pial angiomata over hemispheres in, 711 
results of, 713 
subtentorial, 708 
surgical teehnie of, 754 
flnal treatment of dura and flap in, 
706 

bone, 756 
dura, 756 
soft parts, 756 
removal of tumor in, 754 
two-ctage operatloaa la, 755 
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Brain, operation! on, for turnon of hypo¬ 
physis, 71A 
indications for, 717 
methods of approach in, 718 
surgical procedures in. 718 
transfrontal operation of Frasier-Els- 
berg in, 721 

transsphenoidal operation of Cushing 
in, 719 

form of flap in, 751 
general principles underlying, 673 
one- or two-stage operations in, 874 
opening of skull in, 673 
shock in, 674 
sise of opening in, 674 
history of, 672 

instruments and methods for cutting bone 
in, 670, 738 
chisel in, 738 
circular saw in, 739 
motor for, 741 
assembling casing with, 742 
technic of use of, 742 
fraise in, 739 
Gigli saw in, 738 

trephine or burr in, followed by ron- 
gours, 738 

followed by slotting forceps, 739 
osteoplastic proendure in, 681 
dangers and difficulties in, 683 
postoperative complications in, 683 
hemorrhage under bone flap in, 684 
leakage of cerebrospinal fluid in, 
684 


marginal necrosis of bone in, 684 
prolapse of brain tissue in, 685 
subcutaneous collections of cerebro¬ 
spinal fluid in, 685 
wound infection in, 685 
technic of, 681 
position of pntient in, 749 
postoperative treatment in, 71 
late sequoko in, 72 
hernia cerebri, 72 
Jacksonian epilepsy, 72 
treatment of wound in, 72 
preparation of patient in, 746 
general, 746 
loeal, 747 

surgical technic of, general considerations 
of, 675, 737 

X-ray examinations in, technie of, 878 
Brasdor-Sabatier transverse circular method 
of disarticulation at wrist, 
302 

Breast, operations on, postoperative treat¬ 
ment in, 86 
in amputation, 86 
in breast abscesses, 88 
in subpectoral abscesses, 88 
Buboes, extirpation of, postoperative 
ment of, 145 

Buchanan’s transcondylold amputation 
femur, 354 

Bums of faco and scalp, 546 
of first degree, 547 
of second degree, 547 
of third degree, 547 


treat- 


of 


Caffein in postoperative shock, 18 
Calcaneus, extirpation of, 483 
Calculus of bladder, postoperative treatment 
of. 130 

Calot modification of plaster-of-Paris jacket 
for Pott’s disease, 173 
Camphor in postoperative shock, 14 
Carbolic acid poisoning, treatment of, 55 
Carbon dioxid snow, 522 
for angioma of face and scalp, 552 
for lupus of face, 548 
for moles of face and scalp, 551 
Carcinoma of genito-urinary tract, inoper¬ 
able, treatment of, 138 
of intrathoracic portion of esophagus, 
postoperative treatment in, 95 
of rectum, inoperable, treatment of, 117 
colostomy in, 118 
palliative, 117 
permanent, 118 

. postoperative treatment in, 116 
paresis of bladder in, 117 
recurrence in, 117 

vaginul, postoperative treatment in, 137 
Carden's transrondyloid amputation of fe¬ 
mur, 353 

Lister’s modification of, 353 
Carotid artery, injuries to, postoperative 
treatment of, 81 

Carpus, fractures of, operative treatment of, 
247 

Catgut for fixation of fractures, 231 
Catheterization in female, 28 
in male, 28 

Ceci’s kineplastic amputation, 319 
plastic loop methods of, 320 
Cellulitis of face and scalp, 543 
Celluloid plates for filling in bone defects of 
skull following operations, 774 
Cerebral decompression, 695 
by decompressive craniotomy, 700 
sellar, 704 
suboecipital, 702 
subtemporal, 703 
with osteoplastic flaps, 704 
by lumbar puncture, 697 
by puncture of corpus callosum, 698 
by puncture of ventricle, 698 
indications and contra-indications for, 696 
methods of, 695 
Cervical coxa vara, 189 
operative treatment of, 189 
Charcot’s or neuropathic joint, 395 
treatment of, 395 

Cheyne, Watson, method of osteotomy in 
femur by subtrochanteric di¬ 
vision, 473 

Chipault cerebral localisation, 748 
Chondromata, bone, 470 
Chopart’s operation for disarticulation at 
mediotarsal joint, 332 
Cicatricial stenosis of esophagus, postoper¬ 
ative treatment of, 86 
Cirsoid aneurysm, treatment of, 555 
Clamp, Lambotto, for fixation of fractures, 
229 

Lambotto external, for fixation of frac¬ 
tures, 231 
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Cluriele, fractures of, treatment of. 240 
resection of, 484 
in continuity, 484 
segmental, 485 
temporary, 484 
total, 484 

Cleft palate, postoperative operations for, 
156 

postoperative treatment of, 77 
speech training in, 77 

Club-foot. See Talipes equinovarus. 
acquired, treatment of. 208 

Coagulin for In-mostasis in amputations, 
288 

Cocciilouial granuloma, 460 

Codivilla's operation in bone transplanta¬ 
tion with |M>riostenl flaps, 501 
periosteal graft for treatment of ununited 
fractures. 216 

Cold abscesses, operative treatment of, 300 
infected, 390 

Colie’s fracture in radius, operative treat¬ 
ment of, 244 

Collodion for wound dressing. 525 

Compound fractures. Sec Fractures, com¬ 
pound. 

Compression, digital, for hemostasis in ampu¬ 
tations, 283 

Congenital tali]M>s equinovarus, 201. See 
also Talipes equinovarus, con¬ 
genital. 

Constriction paralyses, treatment of, 44 

Coxa vara, cervical, 189 

operative treatment of, 189 
epiphyseal, 189 

manipulative treatment uf, 190 
operative treatment of, 190 
osteotomy of femur for, 472 

cuneiform, at level of lesser trochanter, 
473 

subtrochanteric, 473 

Coxitis, tuberculous, heliotherapy for, 388 
resection of hip in, results of, 402 

Cranial surgery, 672 

cerebral decompression in, 695. See also 
Cerebral decompression, 
craniectomy in, 685 
craniocerebral topography in, 748 
Chipault cerebral localisation in, 748 
craniotomy in, for epilepsy, 729 
indications for, 729 
for abscess of brain, 723 
after-treatment in, 725 
prognosis of, 725 
technic of, 724 

for intracranial hemorrhage, 726 
for tumors of brain, 705 
appearance of cortex in, 711 
cysts and cystic collections of fluid in 
brain in, 712 
general principles of, 706 

control of intracranial hemorrhage in, 
706 

prevention of hemorrhage in, 706 
rapidity of operation in, 706 
of convexity of hemispheres, 707 
of frontal lobes, 707 
of Gasserian ganglion, 713 


Cranial surgery, for tumors of brain, of tem¬ 
poral, parietal and occipital re¬ 
gions, <08 

pin) nngionmtn over hemispheres in, 711 
results of, 713 
subtentorial, 708 
for tumors of hypophysis, 716 
indications for, 717 
methods of approach in, 718 
surgical prncedurea in, 718 
trunsfroutnl operation of Friuier-Ela- 
berg in, 721 

transsphenoidal operation of Cushing in, 
719 

general principles underlying, 6*3 
one or two stage operations in, 674 
o|H‘iiing of skull in, 673 
shoek in, 674 
sire of o|ieiiiiig in, 674 
history of, 672 

osteoplastic procedure in, 681 
dangers mid difficulties of, 683 
|K>stnperativc complications in, 683 
hemorrhage under bone flap In, 684 
lenknge of cerebrospinul fluid in, 684 
ninrginnl necrosis of Isme in, 684 
prolupsc of brain tissue in, 685 
siilirutnneouM collections of cerebro¬ 
spinal fluid in, 685 
wound infection in, 685 
technic of, 681 

sulmccipital craniotomy in, 686. See alto 
Craniotomy, siilKK-cipital. 
technic of, 675, 737 
anesthesia in, 750 
nasal, 750 

closure of lame defects in skull in, 670, 
772 

by hone transplantation. 772 

of portion of rili or tibia from same 
]M-rsoii, 772 

with foreign nmteriuls, 773 
celluloid in, 774 

closure of defects of dura in, 679 
control of hemorrhage in, 675, 751 
from lame. 753 
from cortex and brain, 754 
from dura, 753 
from sculp, 751 
circular tourniquot in, 751 
damp and sutura in, 752 
continuoua suture along e.ut edge la, 
753 

Hcidenhnin stitch in, modified, 753 
Kreilel plates in, 753 
regional tourniquet in, 752 
exposure of various regions of brain in, 

757 

flaps for exposing external boundaries 
of outer wall of cerdadlar fossa 
and cerdiellar pontine angle, 
764 

of frontal region, 757 
of both frontal lobes by double flap, 

758 

of one frontal lobe by single flap, 
757 

of Gasserian ganglion, 769 
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Crania] surgery, teehnie of, exposure of vari- 
ooi regiona or brain to, of lat- 
ersl inwet, 740 
anterolateral, 760 
poeterolateral, 761 
Of occipital region, 762 

of both occipital lobes by double 
flap, 763 

of bow occipital lobea by single 
flap, 763 

single flap exposing both occipital 
lobes of cerebrum and both 
cerebellar lobes, 766 
position of patient in, 767 
technic of, 767 

faradisation or cortex in, 677 
for brain tumors, 754 
Anal treatment of dura and flap in, 
756 

bone, 756 
dura, 756 
eoft parts, 756 
removal of tumor in, 754 
two-stage operations in, 755 
for fracture of skull, 775 
in compound fractures, 776 
in fracture with fairly positive signs 
of intracranial hemorrhago but 
no localising signs, 777 
in fracture with symptoms of intra¬ 
cranial hemorrhago, 776 
in scalp wounds with possible fracture, 
776 

in simple fracture with depressed bone, 
775 


form of flap in, 751 

S moral considerations of, 737 
■trumoots and methods for cutting 
bone in, 67D, 738 
ehisel in, 738 
circular saw in, 739 
motor for, 741 
assembling casing with, 742 
technic of use of, 742 ‘ 
fraise in, 739 
Gigli saw in, 738 

trephine or burr in, followed by ron¬ 
geurs, 738 

followed by slot-cutting forceps, 739 
position of patient in, 749 
preparation of patient in, 746 
general, 746 
local, 747 

X-ray examinations in, 678 
Oranleetomy, 685 

Craaioeerebral topography, 659, 748 
Chipanlt cerebral localisation, 748 
Craniotomy, decompressive, in cerebral de¬ 
compression, 700. Sm Cerebral 
decompression 



arursmsfe in, 689 . 
position of patient in, 689 
surgical anatomy of, 686 
technic of operation in, 691 
bilateral, 691 

daagara and dtftalttas la, 684 


.Craniotomy, suboeeipital, teehnie of operation 
in, unilateral, 693 
with osteoplastic flaps, 693 
Grippe’s operation in treatment of carcinoma 
of rectum, 116 

Curvature of spine, rotary lateral, treatment 
of, 213 

Abbott’s method of, 213 
Forbes’ method of, 214 
Cushing’s sterilisable electrode, 678 

transsphenoidal operation for tnmora of 
hypophysis, 719 

Cystitis, postoperative treatment of, 128 
catheterisation in, 128 
irrigation in, 128 
permanent catheter in, 129 
Cysts, of abdomen, non-removable,- treatment 
of, 99 

aebaceous and dermoid, of face and scalp, 
557 

operations for adherent cysts in, 
559 

operation for excision of uncompli¬ 
cated cysts in, 557 

Decompression, cerebral. See Cerebral de¬ 
compression. 

Delirium tremens, treatment of, 57 
Dermatitis, rhus toxicodendron, of face and 
scalp, 546 

Diaphybis, resection of entire, 449 
Differential pressure in treatment of post¬ 
operative shock, 9 

Digital compression for hemostasis in ampu¬ 
tations, 283 

Digitalis in postoperative shock, 13 
Disarticulations. See under Amputations. 
Diverticula of esophagus, cervical, postoper¬ 
ative treatment of, 86 
thoracic, postoperative treatment of, 
95 

Djelitlxln-Kocher modification of Ssabane- 
jeff ’a transcondyloid, femoro- 
tibial, osteoplastic amputation 
of femur, 352 

Doyen perforator and burr for operations in 
fracture of skull, 644, 645 
Drainage in operations for free tares, 280 
Dressings, picric acid, 526 
wet, 526 

Drop wrist, paralytic, operative treatment of, 
213 

Duodenal fistule, postoperative operation for, 
166 

Duodenal ulcer, postoperative treatment of, 
.106 

Dupuis cannula, 84 

Duval-Wilms ten dinoplastic method of treat¬ 
ment of brae in amputations* 
271 

in amputation of leg, 844 

von Riaelaherg ’s method of. obliteration of 
bone cavity following cs qu a a 
trotomy, 467 

Elbow, acute eup pur ative arthritis of, dreia- 
age for, 884 
arthrodetie of, 448 
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Elbow, 


arthroplasty 


of, for itkfloii% 


disarticulation at, 300 
after-treatment of, 308 
anatomical points of, 306 
history of, 306 
indications for, 306 
methods of operation in, 306 
circular, 308 
oblique circular, 306 
by anterior elliptical method, 306 
by posterior elliptical method, 308 
excision or, in arthritis, 410 
atypical resection in, 424 
extracapsulnr resection in (Barden- 
heuer), 423 

posterior median ineiaion in, 410 
after-treatment in, 421 
radial lateral incision in (Kocher), 422 
results of operations in, 424 
ulnar internal straiKht incision in, 422 
operations on. postoperative treatment of, 
142 


for fractures, 142 
for resection of ellmw-joint, 142 
puncture, aspiration and injection in, for 
acute infectious arthritis, 378 
tuberculous osteitis of, treatment of, 212 
Klectrolysia for angioma of face and scalp, 
563 


in treatment of superfluous hair of face, 
556 

Elevation of scapula, congenital, 212 
conservative treatment of, 212 
operative treatment of, 212 
Elgart's method of transforming lateral ro¬ 
tary movements into flexion and 
extension, 324 

Elsberg-Frazier traiisfroutal operation for 
tumors of hy|iophynia. 721 
Embolism, postoperative, treatment of, 42 
Emphysema, posto|ierntive treatment of, 95 
Empyema, thoracotomy for, |mstoperative 
treatment in, 89 

Enemata, for abdominal distention, 35 
asafetida, 36 
olive oil, 35 
ox gall, 35 
soapsuds, 35 
turpentine, 35 

stimulating, In treatment of postoperative 
shock, 12 

water. 29 

Enteroelysis, administration of water by, 
29 

in treatment of postoperative shock, 12 
Epilepsy, craniotomy for, 729 
indications for, 729 
Epiphyseal coxa vara, 189 
manipulative treatment of, 190 
operative treatment of, 190 
Epiphysitis, acute, 450 
Epithelioma of face, 560 
operation for, 560 
other treatment of, 560, 561 
Esmareh elastic tourniquet, 277 
eoatra-indieations for,"278 
technic of uss of, 278 
S1A 


Esmarch ’a method of ope ration in ankylosis 
of jaw, 571 

Esophagus, cervical, postoperative treatment 
of, 85 

in cicatricial stenosis, 86 
in diverticula, 86 
in infection, 85 
in necondnry hemorrhage, 85 
intra thoracic portion of, postoperative 

treatment la, 05 
for carcinoma, 95 
for diverticula, 95 

Exostosea, bone, 470 

Exstrophy of bladder, postoperative treat¬ 
ment of, 131 

Extremities, jioatoperativr operations in, 168 
upper and lower. Her Upper extremity 
and lower extremity. 

Eye, operations on, postoperative treatment 
in, 73 

Eyelid, operations on. postoperative treat¬ 
ment in, 73 


Face, abscess of, 544 
acne of, 539 

local treatment of, 539 
by patient, 539 
by surgeon, 540 
systemie treatment of, 539 
vaccine therapy of, 540 
actinomycosis of, 549 
angioma of, 552 

carbon dioxid snow in treatment of, 
552 

exciaion of, 552 

gnlvanopuncture or electrolyoia for, 553 
ignipunrturo for, 554 
anthrax uf, 549 
burns of, 546 
of flrst degree, 547 
Of second degree, 547 
of thirst degree, 547 
rnrbuncle of, 541 

general considerations of, 541 
treatment of, 542 

Itier's hyperemia in, 542 
cellulitis of, 543 

cirsoid aneurysm of, treatment of, 555 
comedo of, removal of, 539 
diseases of bones of, 069 
ankylosis uf jaw, 069 
operation in, 069 
Esmarch's method of, 571 
Lilieatbal 'e method of, 569 
iafectiona of bones of face, 572 
scute periosteomyelitis, 572 
necrosis, 072 
qrphilis, 072 
tuberculosis, 572 
phosphorus necrosis of jaw, 571 
operative treatment of, 572 
prophylaxis of, 571 
tumors of bones, 572 
exostosis of face and snip, 672 
malignant growths, 573 
epithelioma of, 560 
operatioa for, 560 
other tieatmeat of, 560, 061 
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Face, foreign bodies in tissues of, 530 
operation for removal of, 537 
telephonic searcher for, 538 
frost-bite of, 548 
. furuncle of, 540 

abortive treatment of, 540 
Bier's hyperemia in, 540 
treatment of, when core formation has 
occurred, 541 
horns of, 555 
injuries to bones of, 503 
fracture of loner jaw, 505 
comminuted fracture, 507 
fracture of coronoid or articular 
profess, 507 
fracture of ramus, 507 
general considerations of, 505 
general treatment of, 507 
operative technic in, 500 
interdental splint in, 500 
reduction of fracture ill, 500 
xylonite splints in, 500 
fracture of malur lione, 504 
fracture of upper jaw, 503 
operation for, 504 
fracture of xygomu, 505 
luxation of lower juw, 508 
treatment of, 508 
subluxatioii of lower jaw, 508 
lipoma of, 555 
lupus of, 548 

treatment of, with carbon dioxid snow, 
548 

malignant growths of, 500 
inoperable, treatment of, 502 
cachexia in, 503 
disfigurement in, 503 
offensive discharges in, 503 
pain in, 502 
local anodynes in, 502 
inorphin for, 502 
moles of, 550 
excision of, 550 
in large moles, 550 
in small moles, 550 

treatment of, with carbon dioxid snow, 
551 

operations on, postoperative treatment in, 
73 

operations on bones of, 573 
excision of lower jaw, 577 
oxcision of a ramus and half of body of 
lower jaw, 578 
excision of upper jaw, 573 
resection of half of body of lower jaw, 
578 

resection of upper part of upper jaw, 
577 

subperiosteal resection of upper jaw, 
570 

procedures and appliances in surgical 
therapeusis of, 522 
adhesive plaster in, 524 
Bier’s hyperemia in, 527 
carbon dioxid snow in, 522 
collodion in, 525 
Miehel's skin clamps in, 529 
normal incision lines in, 528 


Face, procedures and appliances in surgical 
therapeusis of, pieric acid dress¬ 
ings in, 520 

self-holding retractor in, 529 
subcuticular suture in, 525 
wet dressings in, 520 
rhus toxicodendron dermatitis of, 540 
Sebaceous and dermoid cysts of, 557 
operation for adherent cysts in, 559 
operation for excision of uncomplicated 
cysts in, 557 
superfluous hair of, 550 
electrolysis for, 550 
surgical anatomy of, 521 
wounds of, 535 
abraded, 535 
gunpowder, 530 
lacerated, 530 

Facial artery, ligation of, 531 
Facial nerve, paralysis of, postoperative op¬ 
eration for relief of, 155 
Farabeuf’s internal pluntur flap method in 
Bubastraguioid disarticulation, 
334 

method for disarticulation lit elbow, 300 
methods in disarticulation of great toe at 
metatarsophalangeal joint, 327 
Fecal fistula*, postoperative operation for, 
I (ill 

Femur, amputation of. Sir under Amputa¬ 
tions of leg. 

epiphyseal separation of lower end of, op¬ 
erative treatment of, 253 
excision of, 480 

fractures of, operative treatment in, 248 
of condyles of lower end of, 254 
of head und neck of, 248 
of lower eml of, 253 
of shaft of, 25(1 
technic of, 251 

supracondylar, of lower end of, 254 
operations on, for exposure of popliteal 
space, 480 

from inner side, 480 
from outer side, 480 
postoperative treatment of, 140 
for fracture, 146 
osteotomy for osteomyelitis, 140 
osteotomy on, 472 
for coxa vara, 472 

cuneiform osteotomy at level of leaser 
trochanter, 473 
subtrochanteric division, 473 
intertrochanteric, 474 
of lower end of femur, 470 
for bony ankylosis of knee, 478 
linear osteotomy of femur in, 478 
linear osteotomy of femur and tibia 
in, 478 

for genu valgum (knock-knee), 470 
for genu varum (bow-legs), 477 
cuneiform osteotomy in, 477 
linear osteotomy in, 477 
oblique osteotomy in, 477 
of neck, 473 
subtrochanteric, 475 
cuneiform method, 475 
oblique linear method, 476 
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Femur, osteotomy on. subtrochanteric, trans¬ 
verse linear method, 475 
supratrochHnteric, 474 
troehanteric, 474 

ununited fracture of, inlay bone graft in 
treatment of, 220 
Fihula, resection of, 482 
Finger joints, arthroplasty of, for ankylosis, 
4.10 

rxcision of, in arthritis, 420 
incisions in, 420 
Fingers, ninputntions of, 287 

at metni'iirpophnliingeal joints, 293 
comment on, 200 
surgical anatomy of, 203 
technic of, 203 

of index linger. 295 
of little finger, 200 
of middle finger, 293 
of ring linger. 203 
of thumb. 291 

autopluatic transplantation fur, 
205 

by externopnlniur (lap, 201 
by oblique palmar llap, 205 
by racket incision, 205 
comment on. 205 
general considerations of, 287 
after treatment in. 2*8 
treatment of bone in. 2NS 
in distal phalanx, amputation through, 
2KN 

disarticulation of, 2S9 
in finger tips, plastic n|H<rutinu* on, 201 
flaps from linger itself in, 292 
flaps from other parts of iHidy in, 
202 

skin grafting in, 201 
transplantation of a finger lip from 
another finger or toe in, 202 
in flrat and second phalanges, amputa¬ 
tions of, 200 
comment on, 201 
technic of, 200 

single long palmar flap in, 291 
unequal dorsal and palmar flaps in, 
290 

with portion of metaeurpals, 207 
amputation of fingers with metacarpal 
bones in, 209 

disarticulation of a finger with cor¬ 
responding metacarpal bone in, 
297 

disarticulation of thumb with cor¬ 
responding metacarpal in, 209 
formation of new thumb in. from por¬ 
tion of metacarpus, 300 
indications for, 300 
technic of, 300 
partial amputation in, 207 
Fistuhr, biliary, postoperative operation for, 
lfifi 

postoperative treatment of, 100 
bone, postoperative treatment of, 91 
duodenal, postoperative operation for, 
140 

feral, postoperative operation for, 166 
gastric, postoperative operations for, 166 


| Fistuhr, intestinal, postoperative treatment of, 

i 10H 

in lower part, 108 
closure in, 109 
retention in, 109 
in iipjier sinnll intestine, 109 
dtindcnnl. 100 

pleural, |H>stopcrative treatment of, 91 
pulmonary, postoperative treatment of, 95 
salivary, puslopcrnlive operation in, 156 
ureteral. |H»sto|H*rative operation for. 107 
ureternvHginal, |Mistoperat ive treatment of, 
134 

veniral. postoperative o|>eration for, 107 
vesicovaginal, posto|H>rntlvs treatment of, 
134 

Flexion abduction deformity of thigh in an¬ 
terior poliomyelitis, 191 
treatment of, 101 

Flexion contraction lit kins- from anterior 
|Hiliniiiy<‘litis. treatment of, 200 
Flexion deformity of knee with motion, 101 
o|HT«itive treatment of. 104 
Floating I todies in knee, operations on knee- 
joint lor, 500 500 
| Ford, nmpiitatioiis of, 329 
lit ankle joint. 330 

nnnt oiii ienI considcriitiiins of, 336 
history of. 330 
methods of operation in, 3311 

Moschcmvit/'s osteoplastic nmputa 
tom in, 310 

I'irogotT's out i’n plastic amputation 
in, 33M 

after treatment in, 338 
modi Ilea lion of, 330 
technic of, 338 

Kymc's heel flap amputation in, 
330 

after trcntiiiciit in, 340 
comment on, 310 
technic of, 330 
at mcdintarsnl joint, 332 
nfter treatment of, 333 
anatomical points in, 332 
comment on, 333 
technic of, 332 
suhantrngalnid, 334 
history of, 334 
methods in, 334 

external racket of Koeher in, 336 
internal jdantar flap of Farabruf in, 
334 

tarsometatarsal. 330 
after-treatment of, 332 
anatomical points in, 330 
history of, 330 
indientions for, 330 
methods of alteration in, 330 
comment on. 332 
difficulties in, 332 
Hey’s, 332 
Idsfranc’s, 331 
Hkey’s, 332 

through metatarsus, 329 
history of, 329 
indications for, 329 
methods of, 329 
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Forbes’ method of treating scoliosis, 814 
Forearm, amputation through, 304 
anatomical point* in, 304 
general consider ationa in, 304 
In loirer third, 304 
teehnie of, 804 
in upper two-thirda, 306 
teehnie of, 305 
klneplastle method in, 300 
Foreign oodles in abdomen, postoperative op¬ 
erations for, lOt 

sinuses due to, postoperative treatment of, 
68 

Fowler’s position in postoperative treatment, 
25 

Fractures, compound, classification of, 235 
due to direct violence, treatment of, 235 
due to indirect violence, in which pene¬ 
tration of shin occurs from 
within outward, treatment of, 
235 

in which injury opens a joint, treatment 
of, 230 

preparation of wound in, 237 
delayed union of, treatment of, 238 
fibrous union of, treatment of, 238 
non-union of, treatment of, 238 
pseudo-arthrosis in, treatment of, 238 
ununited, inlay bone graft for treatment 
of, 215 

illustrative cases of, 219 
teehnie of, 210 

internal metal splints for, objections to, 
215 

ununited, fresh, inlay bone graft in, 221 
Fractures of bones of neck, operative treat¬ 
ment of, 239 

of carpus, operative treatment of, 247 
of clavicle, treatment of, 240 
of elbow, postoperative treatment of, 142 
of femur, operative treatment in, 248 
of neck of, ununited, inlay bone graft 
for, 220 

postoperative treatment of, 140 
of humerus, treatment of, 240. See also 
under Humerus. 

of shaft of, postoperative treatment of, 
142 

of long bones, postoperative treatment of, 
63 

in eomponad fractures, 63 
in delayed- union or non-union, 64 
of lower jaw, 505 
comminuted, 507 
general considerations of, 505 
general treatment of. 507 
of eoronotd or articular pr o ces s, 507 
of ramus, 607 
operative teehnie in, 560 
interdental splint in, 506 
reduction of fracture in, 566 
zykmits splint in, 566 
of lower leg, operative treatment for, 257 


of metacarpus, operative treatment of, 247 
of olecranon, operative treatment of, 244 
of patella, operative treatmeat for, 854 
pos t oper a tive treatment of, 147 


Fractures of bones of pelvis, operative treat¬ 
ment in, 248 

of radius, operative treatment of, 243. 

See also under Radius, 
of radius and ulna, operative treatmeat .of, 
245 

of ribs, operative treatment in, 248 
of scapula, treatment of, 239 
of skull, 581 

intracranial pressure in, 581 
significance of, 592 

Kocher's first stage of compression in, 
593 

second, 593 
third, 594 
fourth, 595 
signs of, 587 
general, 588 

, areas of anesthesia in, 590 
blood-pressure in, 589 
convulsions in, 590 
lumbnr puncture in, 591 
paralysis in, 589 
pulso in, 588 
reflexes in, 590 
respiration in, 588 
urine examination in, 592 
X-ray in, 591 
local, 587 
symptoms of, 587 
headache, 587 
nausea, 587 
treatment of, 595 
choice of operation in, 653 
advantages of subtemporal decom¬ 
pression, 654 

presence of temporal muscle in, 
655 

situation of, 654 
conclusions in, 055 

in direct or local fractures of vault of 
skull, 603 

illustrative coses of, 604-615 

cases of depressed fracture of 

vault of skull associated with 
fracture of base of skull; oper¬ 
ation, 606 

eases of depressed fracture of 

vault; symptoms and signs per¬ 
sisting; right homonymous 
hemianopsia; no operation, 
605 

eases of depressed fracture of 

vault; operation; removal of de¬ 
pressed area, 604 

cases of old depressed fractures 
of vault; paralysis and epilepsy; 
operation decompression; im¬ 
proved, 010 

eases of old fracture of vault of 
skull with depression; melan¬ 
cholia; removal of depressed 

area; improvement, 614 
la mild cases, 595 
aseptic measures in, 599 * 

catharsis in, 596 
eold comp re sse s to head in, 590 
diet in, 697 
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Fractures of bones of skull, treatment of, 
in mild tun, drugs in, 597 
illustrative eases in, 800-003 
eases of eoneusaion; no fracture 
ascertained, 600 

cases of fracture; mild signs of 
intracranial pressure; no opera¬ 
tion, 601 

ophthalmoscopic examination in, 
597 

rest in bed in, 590 
routine in, 596 
indications for, 597 
in severe cases, 615 
illustrative cases of, 616-642 
cases of cortical hemorrhage fol¬ 
lowing * 1 bump on head "; no 
cranial operation; death; au¬ 
topsy, 611 * 

cases of fracture of bnsc with 
high intracranial pressures nut 
due to large hemorrhage; de¬ 
compression, O.'IO 

case of old fracture of base; 1 
epilepsy; decompression, 629 
cases of old fracture of huso of 
ahull; no alteration; symptoms 
and signs persisting. 626 
COM’s of recent fracture of skull 
allowing intracranial pressure; 
no o]>eration; symptoms anil 
signs persisting, 624 
cases of severe fractures of skull; 
medullary edema; no operation; 
autopsy, 6:19 

cases of severe fracture of skull; 
subdural and intracerebral hem¬ 
orrhages; decompression; died; 
autopsy, 633 

cases of severe fracture of skull 
with subdural and intracerebral 
hemorrhage, 616 
with bilateral decompression, 
619 

with unilateral decompression, 
616 

palliative, 581 
palliative v». operative, 582 
postoperative, 652 
surgical teehnic in, 775 

in compound fractures, 770 
in fractures with fairly positive 
signs of intracranial hemor¬ 
rhage but no localising signs, 
777 

in fracture with symptoms of intra¬ 
cranial hemorrhage, 776 
in scalp wounds with possible frac¬ 
ture, 776 

in stasis fracture with depressed 
lobe, 775 

technic of operation in, 642-652 

(1) preparation of patient in, 643 

(2) incision in, 643 
(31 perforation in, 644 

(4) enlarging of perforation in, 
646 

(6) opening of dam far, 647 


Fracture* of bones of skull, trea t ment of, 
technic of operation in. (6) 
pin-arachnoid “ sweating ’’ in, 
648 

(7) ligating of dural vessels in, 660 

(8) drainage in, 650 

(9) closure of incision in, 661 

(10) uniting of temporal fascia la, 
052 

types of, 585 
direct fractures, 685 
indirect fractures, 586 
of spine, treatment of, 181 
of sternum, operative treatment of, 248 
of tarsus and metatarsus, operative treat¬ 
ment of, 261 

of ulna, shaft of, operative treatment of, 
245 

of upper jnw, 563 
alteration fur, 564 

of vertebra 1 , postoperative treatment of, 121 
unuuited, inlav I tone graft In treatment 

of, 220 

of svgoma, 565 

Fractures, o|N>rativp treatment for, 223 
apparatus for, 224 

cliiHHos of cam’s suitable fur, 223, 226 
contra-indications to, 227 
Indications for, 220 
operation in, 228 

after treatment following, 233 
bnkiug by hot-air method In, 236 
external applications in, 236 
hydrotherapy in, 235 
massage in, 235 
causes of fnllure in, 234 
complications in, 234 
dangers of, 233 

direct infection, 233 
indirect infection, 233 
preparation of patient for, 229 
retention of fractured area followiag, 
234 

mechanical splints in, 234 
plaster splints in, 234 
wooden splints in, 234 
technic of, 229 
drainage in, 230 
external Itone clamp In, 230 
fixation by absorbable or non-absoife- 
able ligature material in. 281 
fixation by intramedullary splints ia, 
■ 232 

fixation by kangaroo tendoa is, 231 
fixation by nnila and screws in, 231 
fixation by staples la. 231 
fixation by wire in, 231 
fixation of reduced fracture in shaft 
of long bone, 229 
time for, 228 
X-ray diagnosis in, 228 
statistics of results in, 228, 224 

Fragilitss osriam, 468 

Do Francesco’s plastic club motor with ds- 
tnehed bona ia kineplutie am¬ 
putations, 321 

Franks's osteoplastic lntraeondyloid am pota¬ 
tion of leg, 848 
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Frasier-Elsberg transfrontal operation for 
tumors of hypophysis, 721 

Free bone grafts in obliteration of bone cav¬ 
ity following sequestrotomy, 
458 

Frontal sinus, operations on, postoperative 
treatment of, 76 
removal of necrotic bone in, 155 

Frost-bite of faco, 548 

Furuncle of face, 540 
abortive treatment of, 540 
Dior’s hyperemia in, 540 
treatment of, when core formation has oc¬ 
curred, 541 

Furuncles, treatment of, 53 

Galvanopuncture for angioma of face and 
scalp, 553 

Gangrene of transverse colon in gustric resec¬ 
tions, postoperative treatment 
of, 104 

Gant’s osteotomy of Brackett for correction 
of deformity of liip, 185 
transverse linear subtrochanteric ostt>otomy 
in femur, 475 

Gastric fistula 1 ., postoperative operations for, 
100 

Gastric siphonage, |iermanent, in acute dila¬ 
tation of stomach, 38 

Gastroenterostomy, postoperative treatment 
in, 104. .8 re also under Htom- 

och. 

Gostroptosls, postoperative treatment in, 100 

Gastrostomy, posto|H*rative treatment in, 103 

(latch bed, *20 

Genito-uritiary tract, operations on, postop¬ 
erative treatment in, 12*2 
in curettage for retained membranes and 
placenta, 135 

in gynecological operations, 133 
in bladder suture, 134 
in curettage of non-pregnant uterus, 135 ; 
in repair of urcterovaginnl fistula, 134 
in repair of vesicovaginal fistula, 134 ; 

in plastic operations on vagina, 133 
immediate cure in, 133 | 

late results in, 134 

in treatment of inoperable carcinoma, 138 j 
in treatment of pelvic abscess, 135 
in treatment of pelvic exudates, 135 
in treatment of puerperal sepsis, 136 
in vaginal hysterectomy, 136 
for carcinoma, 137 
general considerations in, 136 
injuries to bladder in, 137 
injuries to ureter in f 137 
in gynecological operations in abdomen, 
138 

in myomectomy, 140 
in ovariotomy, 138 

in panhysterectomy for malignant 
growths of uterus, 140 
in rupture of abdominal wound, 141 
in salpingectomy. 139 
in supravaginal hysterectomy, 140 
in suspension operations, 139 
ventrofixation, 139 
ventrosuspenslon, 139 


Genito urinary tract, operations on, postop¬ 
erative treatment in, in opera¬ 
tions on bladder, 127 
general considerations of, 127 
in eystitia, 128 
catheterization in, 128 
irrigation in, 128 
permanent catheter in, 129 
in operation for exstrophy, 131 
in perineal prostatectomy, 130 
in resection of bladder for tumor, 131 
in suprapubic, prostatectomy, 129 
late results alter, 130 
in treatment of stone, 130 
in operations on kidney, 122 
in hydronephrosis, drainage in, 127 
in nephrectomy, 122 
kidney function in, 122 
treatment of uremia in, 123 
decapsulation in, 124 
diet in, 124 
medication in, 124 
phlebotomy iu, 1*24 
treatment of wound in, 124 
in nephro|>exy, 1*27 
in nephrotomy, 125 
hematuria iu, 125 
secondary nephrectomy in, 125 
ureteral stone iu, 126 
urinary fistula- in, 120 
in operations on |K>nis, 132 
in amputations of penis, 132 
prevention of eczema in, 132 
recurrence of tumor in, 132 
in phimosis operations, 132 
in operations on scrotum, 133 
general considerations of, 133 
hemorrhage in, 133 
infectiou in, 133 
in castration, 133 
in hydrocele operations, 133 
in varicocele operations, 133 
in operations ou urethra, 131 
in external urethrotomy, 131 
urotropin in, 122 

Genito urinary tuberculosis, heliotherapy for, 
389 

Genu rccurvatuin, osteotomy of lower end of 
femur for, 478 

Genu valgum, 196 

braces in treatment of, 196 
operative treatment of, 197 

Mocewen’a aupracondyloid osteotomy in, 

476 

Genu varum, 198 

by braces in treatment of, 198 
operative treatment of, 199 
osteoclasis in, 199 
osteotomy in, 199 

osteotomy of lower end of femur for, 

477 

cuneiform, 477 
linear, 477 
oblique, 477 

Glottis, edema of, postoperative treatment of, 
85 

Gonorrheal arthritis, 376 

Grafting of bones. 8ee Bone grafting. 
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Grattan osteoclast, 199 
Growing paina in bones, 446 
treatment of, 446 

Gunpowder mark*, treatment, of, 536 
Guthrie-Soupart-Puhreuil external lateral or 
radial flap method of disartiru- 
lation at wrist. .102 

von Haberer on difTerentintion between acute 
dilatation of stomach and nr 
teriomewnterial ileus, 17 
Hahn's operation for lame grafting with |w 
iliiaeulated lame flap*. 599 
Hair, sii|ierfliHms, of face, electrolysis for, 
556 

Hallux valgus, posto|a<rative treatment of. 
149 

Halstead's aliiiiiiniim clips for narrowing ar¬ 
terial lumen, r>9 

Hammer toe, pnstii|s‘ruti\c treatment of, 149 
Hand, amputation of. at wrist, 191 
after treatment of. 191 
anatomical points of, 191 
history of, 191 
indications for, 101 
technic-of disarticulation in, 191 
comment on, 191 
dorsal tlap method in, 191 
external Interal or radial flap method in, 
19*2 

internal flap method in, 192 
long palmar flap method in, 191 
oblique circular method in, 191 
transverse circular method in, 102 
Hand and lorearm, operations on, postoper¬ 
ative treatment- in, 141 
for paronychin. Ml 
for phlegmons, 141 
for syndactylism, 144 
in tenorrhaphy, 144 
on hones, 141 

Harelip, postoperative operations for, 156 
posto|ierative treatment of. 71 
Head, hyperemia in. Ilier's method of pro¬ 
duction of, 527 

postoperative operations in region of, 
111 

following partial mastoidectomy, 111 
for postoperative hemorrhage and infec¬ 
tion in operations on scalp and 
skull, 111 

for relief of paralysis of facial nerve, 
1S5 

for repair of skull defects following op¬ 
eration. 155 

postoperative treatment of, 71 
in mastoid operations, 72 
facial paralysis in, 72 
meningeal involvement in. 72 
thrombus formation in, 72 
in o|ierntions for cleft palate, 77 
speech training in, 77 
in operations for retropharyngeal ab¬ 
scess. 79 

for trigeminal neuralgia, 73 
in operations on antrum and frontal 
sinus, 76 

in operations on brain, 71 


Head, postoperative treatment of, in opera¬ 
tions on brain, late sequela* in, 
72 

hernia cerebri, 72 
•larksonian epilepsy, 72 
treatment of wound in. 72 
in operations on face, 71 
on eye, 71 
on eyelid, 71 
on harelip, 71 
on mouth, 71 
on nose, 71 

in operations on jaws, 78 
in dislocations of lower jaw, 78 
in fracture, 7H 

ill resection of inferior maxilla, 79 
of superior maxilla, 78 
in tooth extraction. "8 
in o|H*rations on now*, 76 
in ii|H*rntinns oil soft purts, 71 
in iqicratinna on tongue, 79 
in iqieratinns on tonsils, 79 
in alterations on up|s-r amt lower jaws, 
tongue mill larynx, 71 
aspiration piieiiiiioiii:i in, 74 
cure of mouth in, 75 
feeding in. 75 
hemorrhage in, 71 

llcndnchc. postn|N-r:itivc. treatment of, 41 
Heart failure with nhdominnl symptoms fol¬ 
lowing o|H>mlinn. II 
with respiratory symptoms, II 
llcidcnliiiin hemostatic suture of scalp, 676 
modified, 751 

Heliotherapy for tiiltcmilusis (Kollicr), 
3H7 

in coxitis, 187 

in genito urinary lulterciiloeie, 189 
in ilets-ecnl tuls-reulosis. 189 
in postoperative treatment of joints, 64 
in spondylitis, is* 
in tills 1 rc ii losis of peritoneum, lap 
in tiils-milouc lymph nodes, 188 
llemarthrosis, 196 
treatment of, 196 
Hematoma, of scalp, 514 
operator treat men t of, 515 
Hemorrliitge, runt ml of. tii Hemostasis, 
in i-r.-inia! o|s'rations. 751. Srr alto na¬ 
dir Cranial surgery, technic, 
of. 

following removal of tongue, postoperative 
operation for, 157 
of tonsil, 156 

intracranial, operative treatment of, 726 
postoperative, 15, 151 

from alimentary tract, 18 
in abdomen, o|s-riition for, 162 
in neck, operative treatment for, 157 
in thorax, postoperative operations for, 
159 

nasal, operative treatment of, 156 
nurse's duties in, 16 
preliminary measures in, 16 
care of patient in, 17 
preparation for intravenous infusion 
in, 18 

preparation for operation in, 17 
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Hemorrhage, postoperative, preliminary 

urea In, preparation for stimu¬ 
lation in, 17 
tranafnsion in, 17 
primary, IS 
reactionary, 15 
secondary, 18 
treatment of, 18, 152 
by mechanical control, 19 
permanent methods in, 21 
actual cautery in, 21 
elamps left in situ in, 21 
control of oosing in, 22 
hemostatic suture in, 21 
ligature in, 21 

wounds of large vessels in, 23 
temporary methods in, 19 
compression in, 19 
digital, direct, 19 
of artery against bone, 19 
constriction in, 19 
technic of, 19 

application of elastic bandage 
■ in, 19 

application of Momburg’s 
elastic tourniquet in, 20 
. position in, 19 

stimulation in, other than trans¬ 
fusion. 23 
transfusion in, 23 
“reactionary,” treatment of, 152 
Hemorrhoids, postoperative treatment in, 
114 

anal stricture in, 115 
use of bougies in, 115 
hemorrhsge in, 114 
incontinence in, 116 
infection in, 114 
late operative ears in, 115 
"whistle” cannula in, 114 
Hemostatic suture of scalp, 876 
Hemostasis, in amputations, 277 
at shoulder, 311 
eoagulin in, 283 
digital compression in, 283 
in disarticulation of hip, 361 
preliminary, 283 

Lynn-Thomaa forceps-tourniquet in, 282 
Momterg’s method for, in lower half of 
body, 281 

complications in, 282 
contra-indications to, 282 
indications for, 282 
teehnk of, 282 
tourniquet in, 277 
Hsmueh elastic, 277 
contra-indications for, 278 
technic of use of, 278 
metal screw, 277 
Perthes', 278, 279 
Petit’s, 277, 279 

Hemothorax, postoperative treatment in, 94 
Henderson's theory of acapnia, 9 
Hernia, post o perative ventral, operation for, 

p os t o p e ra tive treatment of, 106 
in in ca rcerated hernia with intestinal 
106 


Hernia, postoperative treatment of, in radical 
cure, 106 

application of bandages in, 107, 
108 

cross perineal bandage in, 107 
spiea bandage in, 108 

Hexamethytenamin in after-treatment in op¬ 
erations on brain, 71 

Hey’s method of tarsometatarsal amputation, 
332 

Hiccough following operations, treatment of, 
39 

Hip, acute suppurative arthritis of, drainage 
for, 379 
arthrodesis of, 442 
arthroplasty of, for ankylosis, 431 
Jones’s operation for bony ankylosis in, 
433 

disarticulation of, 359 
after-treatment in, 367 
dangers of, 360 
hemostasis in, methods of, 361 
history of, 359 
indications for, 360 
methods of operation in, 362 
amputation-resection method in, 362 
technic of, 363 
extirpation method in, 365 
technic of, 366 

resection-amputation method in, 365 
excision of, in arthritis, 397 
anterior straight incision in (Barker), 
397 

after-treatment in, 398 
external straight incision or Ijangen- 
beck’s operation in (KSaig’s 
method), 398 
indications for, 402 

Ollier’s snuff-box method in (Binnia), 
400 

operations on pelvis and acetabulum with 
pelvic edge incision in (Spren- 
gel), 401 

posterior angular incision in (Kocher), 
399 

remits of operation in, in tuberculous 
coxitis, 402 

total extracapsular resection of hip in 
(Bardcnheuer), 402 

hypertrophic arthritis deformans of, opera¬ 
tive treatment of, 187 
after-treatment in, 188 
aeope of, 189 
technic of, 187 

interilio-abdominal amputation in, 367 
history of, 367 
indications for, 387' 
remits of operation in, 367 
technic of operation in, 368 
operations on, postoperative treatment of, 

in immobilisation, 144 
in reaeetion, 144 

puncture, aspiration and injection in, for 
acute infectious arthritis, 377 
tuberculous osteitis of, 183 
conservative treatment in, 183 
ambulatory treatment a, 184 
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Hip, tuberculous osteitis of, rawmtin 
treatment in, cold a bwe i 
treated in, 185 

correction of deformity in, 185 
recumbent treatment in. 183 
surgical treatment of, 185 
osteotomy in, 185 

Hiraeh on treatment of stumps following 
amputation, 272 

llirsch’s method of after-treatment of stump 
following amputation, 05 
Hirsrh-Uunge aperinsteal mellioil of treat¬ 
ment of boms in amputations, 
26!) 

Horn's suction upparntus for draining acces¬ 
sory nir passages, 76, 77 
Horns of fare and srntp. 555 
Horsley's wax for prevention of bone hemor¬ 
rhage in operations, 677 
Hot air baking of part in nfter-treatment 
following operations for frac¬ 
tures, 235 

Huguier's o|ieration for formation of new 
thumb from metacarpus follow¬ 
ing mnputntinn, 300 
Humerus, excision of dinphvsis of, 478 
fractures of, treatment of, 240 
of greater tulierosity of. 240 
of head of, accompanying dislocation, 
240 

of lower end of, 212 
of shaft of, 212 

postoperative treatment in, 142 
of surgical neck of, 2il 
Huntington's method of obliteration of lionc 
cavity following sequentrotomy, 
458 

operation for bone grafting with peduncu¬ 
lated lione flaps. 5uo 
Hydronephrosis, drainage in, 127 
Hydrotherapy in after-treatment following 
operations for fractures, 235 
Hypertrichosis, 556 
Hypodermoclysis, 30 

in treatment of postoperative shock, 12 
Hypophysis, tumors of, operative treatment 
of, 716 

indications for, 717 
methods of approach in, 718 
surgical procedures in, 718 
transfrontal operation of Frazier- Klsberg 
in, 721 

transsphenoidal operation of Cushing in, 
710 

Ignipuncture for angioma of face and scalp, 
554 

lleoeeeal tuberculosis, heliotherapy for, 3811 
Ileus, postoperative, operation for, 165 
Ingrowing toe-nail, postoperative treatment 
of, 149 

Inguinal anus, method of dressing, 118 
InSbruments used in amputations, and their 
manipulations, 278 
' bone-cutting forceps, 277 
knives, 276 
r etractors, 277 
MW, 276 


Interitio-abdomlnal amputation, 267 
history of, 367 
indications for, 367 
results of operation la, 867 
technic of operation in, 368 
Intersrapuiothoraric amputation. Are Am¬ 
putation or arm and shoulder 
girdle. 

Intestine, operations on, postoperative treat¬ 
ment of, 108 

in intussusception in infants, 110 
in operations on appendix, 110. Are also 
anilrr Appendix. 

in operations on rectum, 113. Ace also un¬ 
der Kcrtum. 

management of flatuhn in upper amall in¬ 
testine In, 100 

management of low flstuln In, 108 
Intoxications, irastoperativa trontmant In, 
55 

alcoholic delirium, 57 
bichlurid of mercury, 56 
carlmlir acid, 55 
iodin, 56 
iodoform, 56 
tincture of iodin, 56 
mania, acute postoperative, 57 
nitrite |Kii*oniiig, 56 
psychoses, chronic posto|icralive, 57 
rushes, 56 
scarlet nil, 56 

Intramedullary splints for flxntian of frac¬ 
tures, 232 

for non-union of fractures, 230 
Intravenous saline infusion in trestmont of 
postoperative shirk, 12 
Iodin poisoning, treatment of, 56 
Irish moss for wound dressings, 52 
Ischiorectal abscess, posto|icratlvo treatment 
of, 113 

Italian method in plastic shin operations, 
postoirrativn treatment in, 58 

Jaboulny 'a intcrilio-nbdominal amputation, 
367 

Jaw, ankylosis of, 560 
operation in, 569 

Ksmarch'a method of, 571 
l.ilienthal'a method of, 560 
operations on, postoperative treatment 
of, 78 

In dislocations of tower jaw, 78 
in fracture, 78 

in resection of inferior maxilla, 76 
of superior maxilla. 76 
in tooth extraction, 78 
phosphorus necrosis of, 571 
operative treatment of, 572 
prophylaxis of, 571 
Jaw, lower, excision of, 577 
excision of a ramus and half of body of, 
578 

fracture of, 565 
comminuted, 567 
general considerations of. 56S 
general treatment of, 567 
of eoroaoid or articular pretsss, 667 
of nmn, 567 
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Jaw, lower, fracture of, operative teehnk is, 
886 

interdental splint in, 566 
redaction of fracture in, 566 
xylonite splint in, 666 
taxation of, 668 
treatment of, 668 
reeeetion of half of body of, 678 
subluxation of, 668 
Jaw, upper, excision of, 673 
fracture of, 663 
operation for, 664 
resection of upper part of, 677 
subperiosteal resection of, 676 
Joints, ankylosis of, 430 
arthroplasty in, 431 
of elbow joint, 437 
of 6nger joints, 439 
of hip, 431 

Jones’s operation for bony anky¬ 
losis in, 433 
of knee, 433 
of shoulder joint, 436 
Murphy's operation in, 436 
of temporomaxillary joint, 440 
of wrist, 437 

Murphy’s operation for, 438 
bony, 431 
false, 441 
fibrous, 430 

oil injections for prevention of, 440 
arthrodesis of, 441 
of ankle, 442 
of elbow, 442 
of hip, 442 
of knee, 442 
of shoulder, 441 
of wrist, 442 

diseases of, 376. See also Arthritis and 
under separate names. 
operations on, 
about knee-joint, 604 
anatomical considerations of, 604 
for floating bodies, 608 
after-treatment in, 609 
contra-indications to, 506 
dangers of, 609 
indications for, 606 
methods of operation in, 607 
preliminary examination in, 606 
results of, 509 

for ruptured crucial ligaments^ 612 
after-treatment in, 514 
indieations for, 612 
method of operation in, 513 
for ruptured lateral expansions, 514 
after-treatment in, 515 
indications for, 614 
method of operation in, 514 
preparation of patient for, 515 
results of, 515 
for ruptured meniscus, 510 
after-treatment in, 512 
indieatlons for, 510 
methods of operation in, 510 
results of, 612 

for tuberculosis of patella, 615 
indications for, 615 


Joints, operations on, about knee-joint, for 
tuberculosis of patella, method 
of operation in, 515 
results of, 517 

general considerations of, 504 
preparation of patient for, 505 
plastic, 443 

postoperative treatment of, 64 
in arthrotomy, 64 
in old dislocations, 64 
in resection, 65 

Rollier sunlight treatment in, 64 
resection of, sinuses following, postopera¬ 
tive treatment of, 69 
transplantation of, 503 
’ entire, 443 

of knee joint, 443 
of metatarsophalangeal, 443 
wounds of, 444 
contused, 445 
incised, 445 
punctured, 444 

Jones's operation for bony ankylosis in, 
433 

Jugular vein, injuries to, postoperative treat¬ 
ment of, 80 

internal, thrombosis of, postoperative op¬ 
erations for, 159 

Kangaroo tendon for fixation of fractures, 
231 

Kidney, operations on, postoperative treat¬ 
ment of, 122 

in hydronophrosis, drainage in, 127 
in nephrectomy, 122 
kidney function in, 122 
treatment of uremia in, 123 
decapsulation in, 124 
diet in, 124 
medication in, 124 
phlebotomy in, 124 
treatment of wound in, 124 
in nephropexy, 127 
in nephrotomy, 125 
hematuria in, 125 
secondary nephrectomy in, 126 
ureteral stono in, 120 
urinary fistula; in, 126 
Kidney, postoperative operations on, 187 
Kineplastic amputations, 319 
comment on, 325 
history of, 319 
methods of operation in, 320 
Elgart’s method of transforming lateral 
rotary movements into flexion 
and extension in, 324 
plastic club motor with detached bone 
in, 321 

plastie loop in, single or double, 320 
tendon loop in, compound, 324 
Knee, acute suppurative arthritis of, drain¬ 
age for, 380 

by anterolateral incisions, 380 
by posterior drainage, 381 
curved incision with reflection of pm 
tells upward in, 381 
on inner side, 381 
on outer aide, 361 
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Knee, amputation* immediately above, 
350 

indication* for, 350 
method* of, 350 

supracondyloid femoropatellar oateo- 
plastic, 354 
comment on, 355 
technic of, 355 

transcondyloid amputation of femur, 

353 

Lister's mollification of, 353 
other modifications of, 354 
transcondyloid, femorotibial. osteo¬ 
plastic amputation of femur, 
352 

comment on, 352 
technic of. 352 
treatment of stump in, 353 
transcondyloid or suprucondyloid tcn- 
diiioplnstic, 355 

ankylosis of, artliroplusty for, 433 

bony, osteotomy of lower end of femur 
for, 473 

linear, of femur, 473 
of femur and tibia, 478 
with deformity, treatment of, U»4 
arthrodesis of, 442 
disarticulation of, 347 
anatomy of. 347 
history of, 347 
indications for, 347 
methods of operation in, 318 
bilateral hooded flap method In, 348 
long anterior Hap method in, 350 
oblique circular method in, 340 
excision of, in arthritis, 403 

Hardenheuer's total extraeopsulnr reaec- 
tion in, 407 

Koeher's externul hooked incision in, 
406 

reaulte of operations in, 403 
IT-curved transverse anterior incision in, 
404 

after-treatment in, 406 
flexion contraction at, from anterior polio¬ 
myelitis, treatment of. 200 
flexion deformity of, with motion, 194 
operative treatment of, 194 
operations about, 504 
anatomical considerations of, 504 
for floating bodies, 506 
after-treatment in, 509 
contra-indieatlona to, 500 
dangers of, 509 
indications for, 508 
methods of operation in, 507 
preliminary examination in, 506 
results of, 509 

for ruptured crucial ligaments, 512 
after-treatment in, 514 
indications for, 512 
method of operation in, 513 
for raptured lateral expansions, 514 
after-treatment in, 515 
indications for, 514 
method of operation in, 514 
preparation of patient for, 515 
results of, 516 


Knee, operations about, for ruptured menis¬ 
cus, 510 

after-treatment in, 512 
indications for, 510 
method of operation in, 510 
results of, 512 

for tuberculosis of patella, 515 
indications for, 515 
method of operation in, 515 
results of, 517 

general considerations of, 504 
postoperative treatment of, 147 
dressings for, which compress and 
partly Immobilise knee-joint, 
147 

I'nna's paste dressing in, 147 
fur fracture of patella, 147 
for reiiiovn! of semilunar cartilngea, 
147 

in resection of knee joint, 148 
in treatment of pynrthrosls, 148 
pre|innitiun of patient for, 505 
puncture, aspiration and injection ill, for 
acute infectious arthritis, 377 
synovial tultcrculuain of, 193 
' erasion of kmv joint with bone trans¬ 
plantation in, 193 

transplantation of joint of, entire, 443 
tulicrctilotiN osteitis of, tilt 
treatment of, 191 
in severe cnscs, 192 

Knight brace for treatment of genu varum, 
193 

Knock-knee. Her tlemi valgum. 

Mace wen 'a supracoiidyloid osteotomy for, 
476 

Kucher's external hooked incision for excis¬ 
ion of knee in urthritis, 406 
external racket method in slibastragnloid 
disarticulation, 336 

method of aspirating ventricles of brain, 
671 

method of excision of wrist joint by dorsn- 
ulnar incision, 427 

osteoplastic resection of shoulder joint, 
from alsiva and behind, in 
arthritis, 416 
after treatment in, 417 
posterior angular incision in excision of hip 
in arthritis, 399 

radial lateral incision in resection of el¬ 
bow in arthritis, 422 
resection amputation method In disarticu¬ 
lation of hip, 365 

stages of compression in intracranial 
pressure in fractures of skull, 
503 

transcondyloid amputation of femur, 364 

Kdnig’s method of excision of ankle Id ar¬ 
thritis, 412 

method of external incision or Laagen- 
beek’a operation for exeision of 
kip in arthritis, 308 

Kredel plates for control of hemorrhage from 
scalp In eranial operations, 758 

Krogius’s operation in treatment of car¬ 
cinoma of rectum, 116 

Kiimmell’e disease, treatment of, 181 
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Lambotte urnfM for fixation of fractures, 
281 

damp for fixation of fractures, 229 
external elarap for fixation of fractures, 
231 

von Langenbeck’■ anterior straight incision 
in excision of shoulder joint in 
arthritis, 414 
after-treatment in, 410 
operation for excision of hip in arthritis 
(Kdnig's method), 398 
posterior median incision in excision of 
elbow in arthritis, 419 
after-treatment in, 421 
Larynx, operations on, postoperative treat¬ 
ment in, 84 
in edema of glottis, 85 
in hoarseness, 85 
in laryngectomy, 80 
in median laryngotoiny, 85 
LeConte’s method of removal of shoulder 
girdle with arm, 317 
Leg, amputation of, at hip, 359 
after-treatment in, 307 
dangers of, 360 
hemostasis in, methods of, 301 
history of, 359 * 

indications for, 360 
methods of operation in, 302 
amputation-resection method in, 302 
technic of, 363 
extirpation method in, 365 
technic of, 300 

resection-amputation method in, 305 
at knee, 347 
anatomy of, 347 
history of, 347 
indications for, 347 
methods of operation in, 348 
bilateral hooded flap method in, 348 
long anterior flap method in, 360 
oblique circular method in, 349 
immediately above knee, 350 
indications for, 360 
methods of, 350 

supraeondyloid femoropatellar osteo¬ 
plastic, 354 
comment on, 355 
technic of, 355 

kansoondylold amputation of femur, 

lister’s modification of, 358 
other modifications of, 854 
transoondyloid, femorotibial. osteo- 
gfciatie amputation of femur, 

comment on, 852 
teebnie of, 362 
treatment of stump in, 863 
transeoadyloid or supraeondyloid ten- 
dinoplastie, 365 
through lower part, 842 
history Of, 342 
methods of operation in, 842 
aperioatsal amputation in, 848 
after-treatment of, 844 
hemostasis in, 844 
teehuiw of, 848 


Leg, amputation of, through lower part, 
methods of operation in, osteo¬ 
plastic amputation in, 344 
after-treatment of, 346 
osteoplastic intracondyloid amputa¬ 
tion in, 340 
technic of, 340 

tendinoplastie amputation in, 344 
site of operation in, 342 
through thigh, 356 
after-treatment in, 357 
anatomical points in, 356 
comment on, 359 
methods of operation in, 356 
through middle or lower third, by long 
extensor and Bhort flexor flaps, 
350 

through upper third, 357 
Leg, lower, fraetures of, operative treatment 
for, 257 

postoperative treatment of, 148 
Leukorrhcal arthritis, acute infectious, 377 
Lexer’s operation of transplantation of en¬ 
tire knee joint, 443 

Lilienthal’s method of operation in anky¬ 
losis of jaw, 509 

Liniments in after-treatment following opera¬ 
tions for fractures, 235 
Lipoma of face, 555 

Lisfranc’s method of tarsometatarsal ampu¬ 
tation, 331 

Lister’s modification of Carden's transcondy- 
loid amputation of femur, 353 
Liver and bile passages, operations on, post¬ 
operative treatment of, 100 
enteroclysis by way of common duct in, 103 
in biliary flstuhe, 100 
in cholemic hemorrhage, 102 
in gangrene of mucosa, 102 
in ideal cholecystotomy, 100 
in obstruction of common duct, 101 
in obstruction of cystic duct, 102 
Lothrop’s operation for treatment of frac¬ 
ture of upper jaw, 564 

Lower extremity, postoperative treatment of, 
144 

in extirpation of buboes, 145 
in operations for fracture of leg, 148 . 

for muscle hernia, 140 * 

in operations on blood-vessels, 145 
in extirpation of varicose veins; 145 
in ligation of femoral artery, 145 
in ligation of femoral vein, 145 
in saphenofemoral anastomosis, 140 
in operations on femur, 140 
for fracture, 140 
osteotomy for osteomyelitis, 140 
in operations on hip-joinV 144 
in immobilisation, 144 1 
in resection, 144 
in operations on knee, 147 
dressings for, which eompnss and partly 
immobilise knee-joint, 147 
for fracture of patella, 147 
for removal of semilunar cartilages, 
147 

in resection of knee-joint, 148 . 

1 in treatment of pyarthrosis, 148 
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Lowar extremity, postoperative treatment of, 
in operations on pelvis, 144 
in refection of pelvis, 144 
in symphyseotomy, 144 
in operations on tarsus, 149 
in operations on toes, 149 
for hallux valgus, 149 
for hammer-toe, 149 
for ingrowing toe-nail, 149 
Lumbar puncture for cerebral decompression, 
69” 

Lung tissue, extract of, as a local hemostatic, 

22 

Lungs, operations on, postoperative treat¬ 
ment of, 95 
in lung abscesses, 95 
in pncamectoniy, 95 
in pulmonary fistula, 95 
Lupus of fnce, 548 

treatment of, with variant <lioxi<l snow, 548 
Lymph nodes, cervical, tul'ereulosi* of, post- 
oporntive treatment of. 8-J 
Lymph stasis. posto|ierntive alterations in 
thorax for relief of. itltl j 

Lymphatics, alterations on, postoperative , 
treatment in, 59 

l.vnii Thonins forceps tooriiiipiet, 282 

Macewen’s suprocundyloid nstentomy of fe¬ 
mur for knock-knee, 476 
views on bone transplants, 487 
Malar bone, fracture of. 564 
Mania, acute postoperative, treatment of, 57 
Massage in after-treatment following opera¬ 
tions for fractures. 255 
Mastoid operations, postoperative treatment 
in, 72 

facial paralysis in, 72 
meningeal involvement in. 72 
thrombus formation in, 72 
Mastoidectomy, partial, postojKwntive opera¬ 
tions following. 154 

Mediastinum operations on, postoperative 
treatment in, 95 
for emphysema, 95 
in acute mediasttnitis, 96 
in Trendelenburg’S operation for removal j 
Of emboli, 96 

on anterior mediastinum, 96 
Medullary giant cell sarcoma, 47<> 

Mercury Mehlorid poisoning, treatment of, 
56 

Metacarpals, amputation of. See. under Am¬ 
putation. 

fractures of, operative treatment of, 247 
Metatarsop h alangeal joint, transplantation 
of, satire, 443 
Michel’s Ain clamp*, 529 
Mikulfes osteoplastie resection of ankle in 
arthritis, 413 ' 

Mister frame, 28 
Moles of face and sealp, 550 
excision of, 550 
in large mo lea, 550 
in small moles, 550 

treatment of, with carbon dioxid snow, 551 
Momburg’a method for hemostasia in lower 
half of body, 20, 281 


Momburg’s method for hemostasia in lower 
half of body, complications in. 
282 


contraindications to, 283 
indications for, 282 
technic of, 282 

Morphia, use of, for relief of postoperative 
pain in abdomen, 96 
in postoperative shock, 12 
Mosrhcowits’» osteoplastic amputation at 
ankle joint, 340 

Mosetig-Moorbof 'a iodoform and wax plug In 
obliteration of bone cavity fol¬ 
lowing setpiestrotomy, 454 
Mouth, operations on, postoperative treat¬ 
ment in, 34, 73 

Muller’s operations for lame grafting with 
pedunculated lame flaps, 499 
Murphy's drip method of administration of 
water, 29 

intra medullary dowel for treatment of un- 
united fracture*. 216 

ojieratioii in artliroplusty for ankylosis of 
shoulder joint, 436 
of wrist, 438 

views on hone transplants, 487 
Muscle hernia in lower extremity, postopera¬ 
tive treatment of, 146 

Miracles, o|*rntion* on, |m»toperative treat¬ 
ment of, 61 


treatment of, in amputations, 275 
Myeloma, benign, of lame, 470 
Myomectomy, postoperative treatment In, 


Nails for fixation of fractures, 231 

Nasal hemorrhage, postuiarative, operative 
treatment of, 163 

Neck, fractures of lames of, «|ierative treat¬ 
ment of, 239 

Neck, postoperative operations in, 107 
for po*to|ierative hemorrhage, 157 
for postoperative infection, 157 
for thrombosis of internal Jugular vain, 
169 

plastic, for relief of contractions, 159 
postoperative treatment in, 80 
bandage in, 80 
for contractures, 81 
for seam, 81 

general considerations in, 80 
in injuries to carotid artery, 81 
in injuries to jugular vain, 80 
in injuries to nerves, 81 
in injuries to thoraeie duet, 81 
in operations on esophagus (ssrvletl), 
85 

in cicatricial stenosis, 88 
in diverticula, 88 
in infection, 85 
in secondary hemorrhage. 85 
la operations on larynx, 84 
in edema of glottis, 85 
in hoarseness, 85 
in laryngectomy, 85 
in median luyngotoanr, 85 
in respiratory complications, 80 
in thyroidectomy, 82 
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Neck, postoperative treatment in, in tracheot¬ 
omy, 82 

deeubitue of tracheal wall in, 82 
reactionary swelling in, 84 
restraint in, 82 
tube in, care of, 82 

in tuberculosis of cervical lymph nodes, 
82 

Nephrectomy, postoperative treatment in, 122. 

Sir also under Kidney, opera¬ 
tions on. 

Nephropexy, postoperative treatment in, 

Nephrotomy, postoperative treatment in, 125. 

See alto under Kidney. 

Nerves, of neck, injuries to, postoperative 
treatment of, 81 

peripheral, postoperative treatment of, 59 
in nerve suture nnd grafting, 59 
in neurolysis, 80 

in neurotomy and neurectomy, 80 
. treatment of, in amputations, 278 
Neuber’s iodoform starch in obliteration of 
bone cavity following seques- 
trotomy, 455 

Invagination method in, 456 
Neuralgia, trigeminal, postoperative treat¬ 
ment in, 73 

Neurectomy, |K>sto|>crntive treatment in, 60 
Neurofibromatosis of scalp, 555 
Neurolysis, postoperative treatment in, 60 
Neuropathic spine, treatment of, 181 
Neurotomy, postoperative treatment of, 80 
Nicholson's pocket sphygmomanometer, 5 
Nitrite poisoning, treatment of, 56 
Nose, operations on, postoperative treatment 
of, 73 
hemostasis in, 76 
prevention of deformity in, 76 
prevention of infection in, 76 

Ochsner’s method of excision of anklo in ar¬ 
thritis, 412 

Oil injections for prevention of ankylosis of 
joints, 440 

Olecranon, fracture of, operative treatment 
of. 241 

Olive oil enema for abdominal distention, 
35 

Ollier's operations for bone grafting with 
pedunculated hone flaps, 499 
snuff-box method of excision of nip in ar¬ 
thritis, 400 

Os calcis, fractures of, operative treatment 
for, 281 

tuberculous, operative treatment of, 391 
Osgood’s operative technic for flexion de¬ 
formity of knee with motion, 
194 

Osteitis, acute suppurative, of flat bones, 451 
deformans, 465 

fibrosa, and benign bone cysts, 468 
.treatment of, 469 
rheumatic, 464 

tuberculous. See Tuberculous osteitis. 
Osteomalacia, 466 

Osteomyelitis, acute, accompanied by joint 
suppuration, 451 


Osteomyelitis, acute, osteotomy in, postopera¬ 
tive treatment in, 61 
acute suppurative, 448 
chronic, postoperative treatment of, 62 
in femur, osteotomy for, postoperative 
treatment of, 146 

sinuses due to, postoperative treatment of, 
68 

Osteomyelitis and periostitis, ehronie, 452 
treatment of, 452 
sequestrotomy in, 452 
methods of obliteration of bone cav¬ 
ity following, 454 
Beck’s bismuth paste in, 455 
von Kiselsberg’s method in, for 
large defects, 457 
falling in of walls of cavity in, 456 
free hone grafts in, 458 
Huntington's method in, for large 
defects, 458 

Mosetig Moorhof's iodoform and 
wax plug in, 454 
Neulier's iodoform Btarch in, 

455 

Neulier's invagination method in, 

456 

Schultln’s osteoplastic method in, 
456 

for cavities in lower end of fe¬ 
mur, 456 

Seim's decalcified bone chips in, 
455 

removal of sequestrum in, 453 
syphilitic, 463 
treatment of, 464 
typhoid, 464 

Osteoplastic flaps in brain surgery, 681 
dangers nnd difficulties of, 683 
postoperative complications in, 683 
hemorrhage under liono flap in, C84 
leakage of cerebrospinal fluid in, 
684 

marginal necrosis of bone in, 684 
prolapse of brain tissue in, 685 
subcutaneous collections of cerebro¬ 
spinal fluid in, 685 
wound infection in, 685 
technic of procedure in, 681 
in cerebral decompression, 704 
in suboccipital craniotomy, 693 
Osteotomy, for acute osteomyelitis, post¬ 
operative treatment in, 61 
on femur, 472. See also Femur, osteotomy 
on. 

for coxa vara, 472 
on lower end of femur, 476 
suprncondyloid, for treatment of knoek- 
knee, 476 

Osteotomy and implantations of bone graft, 
postoperative treatment in, 62 
Ovariotomy, postoperative treatment in, 
138 

Ox gall enema for abdominal distention, 
35 

Paget’s disease, 465 

Pancreatitis, acute, postoperative operation 
. in, 164 
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Paralyses, postoperative, treatment of, 43 
anesthesia, 44 
constriction, 4:1 
from easts, 44 
from tourniquets. 43 
Vulkiiiuun's iseheinir paralysis in, 44 
from division of |w’riphernl nerves at op 

eration, 4.1 j 

Paralytic drop wrist. operative treatment of, . 

213 | 

Paralytic scoliosis, treatment of. ITU 
Paralytic tali]tcs vquinus, ojierative treatment 1 

for, 207 i 

Paralytic varus, Albee's operation for, ‘Jos 
advantages of, 200 I 

Paralyzed or miconscious putieuts, treatment 
of, 23 

rare of tdndder in, 24 
cystitis in, 21 
incontinence of urine in, 24 
involuntary urination in. 24 
retention of urine in. 24 
care of Isiuels in, 2.1 

involuntary defecation in. 2.1 
retention uf stool in. 2.1 
rare of paralyzed limbs in, 2,1 j 

prevention of bed sores in. 23 
treatment of lied son's in. 21 ; 

Paronvcbia, postoperative treatment of, j 
113 

Parotitis, pontofierntive treatment of, f.'l • 

Patella, fractures of, due to direct violence, | 
operative treatment for. 2.14 
due to indirect violence, o|H*rutive treat 
incut of, 2.11 

operative treatment lor. 2.11 
of old fractures. 2.16 
postoperative treatment of, 147 
tuberculosis of, u|M>ration on knee joint for, 
515 

indications for, .11.1 
method of o|icrntinn in, .11.1 
results of, 517 

Perk's operation for drainage of knee in 
acute suppurative arthritis, by | 
curved incision with reflection i 
of pntelln upward. 3x1 

Pelvic abscess, postoperative treatment of, i 
130 

Pelvic exudates, postoperative treatment in, 
135 

Pelvis, fractures of, operative treatment in, 
24X 

operations on, postoperative treatment of, 
144 

in resection of pelvis. 144 
hemorrhage in, 144 
infection in. 144 
in symphyseotomy, 144 
Penis, operations on, postoperative treatment 
of, 132 

in amputations of penis, 132 
prevention of eczema in. 132 
recurrence of tumor in, 132 
in phimosis operations. 132 
Periosteomyelitis of face, acute, 572 
Periostitia, acute, 446 
acute auppurative, 447 


Periostitia, chronic. Srr Osteomyelitis and 
|M>riostitis, chronic, 
rheumatic, 464 
syphilitic, 463 
treatment of, 464 
typhoid, 464 

Peripheral nervea, operations on, postopera¬ 
tive treatment in, 56 
in nerve suture mid grafting, 56 
in neurolysis, 60 

iu neurotomy nml neurectomy, 60 
Peritoneum, tulierculosia of, heliotherapy for, 
3X6 

Peritonitis, |mstoperntivc treatment of, 68 
Perthes' tourniquet, 27X, 276 
Petit's tourniquet, 277, 276 
Phalanges, amputations of. ,sVc under fin¬ 
gers, amputations uf. 
fractures of, o|icriitivc treatment of, 247 
Phelps hip brace, 1X4 

Phlegmons of luiiid. postiqicrntivc treatment 
of, 143 

Phosphorus necrosis of jnw, 571 
iqierativo treatment of, 572 
prophylaxis of. .171 
Pin a rnch no id “sweating." (MX 
Picric acid dressings. 526 
Pique's method of iqicriitinii for tulierculwila 
of Niicrn iliac synchondrosis, 462 
PirogotT's osteoplastic amputation at ankle 
joint, 3,’lx 

Pitiiitrin in pnsbqicrativc shock, II 
Plaster of Paris blindage lor Poll's disnaile, 
172 

Pluster of Paris jacket for Pott's diseaee, 
preparation of, 171 

Pliistie skin iqM.rntinus, pnHliqicriitivc treat 
tiii-ii 1 in, 5.x 

Pleura, operations on, poNbiperativn treat 
incut in. XX 
for Ihiiic list nhe, '.ll 
for old empyema cavities, 61 
for |H*rsihtence of pleural llstuls*, 61 
for pleural elfnsions, XX 
aspiration technic in. XX 
drainage by fris* incision in, Hit 
oxygen replacement In, XX 
for retention, 61 
for unilateral pnciiiiintlinrax, till 
in thoracotomy for empyenin, H9 
constant suction in, 60 
rolils-r drainage tuts* in, X6 
valvular drainage in, 90 



Pneumococcal arthritis, nente infectious, 377 

Pneumonia, aspiration, treatment of, 74 
postoperative, 32 
prevention of, 32 
general nnreosis in, 33 
method of anesthesia in, 32 
oral sepsis in, 33 
treatment of. 32 

Pneumothorax, unilateral, postoperative treat¬ 
ment of, 66 

Poliomyelitis, anterior, flexion-abduction de¬ 
formity of thigh in, 191 
treatment of, 191 
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Poliomyelitis, anterior, flexion contraction at 
knee from, treatment of, 
800 

Postoperative backache, relief of, 41 
Postoperative headache, relief of, 41 
Postoperative hemorrhage, 15 
from alimentary tract, 18 
nurse's duties in, 16 
preliminary measures in, 16 
care of patient in, 17 
preparation for intravenous Infusion in, 
18 

preparation for operation in, 17 
preparation for stimulation in, 17 
transfusion in, 17 
primary, 15 
reactionary, 15 
secondary, 16 
treatment of, 18 
by mechanical control, 19 
permanent methods in, 81 
actual cautery in, 81 
clamps left in situ in, 81 
control of oosing in, 22 
hemostatic suture in, 21 
ligature in, 21 

wounds of large vessels in, 83 
temporary methods in, 19 
compression in, 19 
digital, direct, 19 
of artery against bone, 19 
constriction in, 19 
technic of, 19 

explication of elastic bandage 
til, 19 

application of Momburg’s elas¬ 
tic tourniquet in, 20 
position in, 19 

stimulation in, other than transfusion, 
23 

transfusion in, 23 
Postoperative operations, 151 
in postoperative hemorrhage, 151 
treatment in, 152 
in postoperative obstruction, 153 
in postoperative wound infection, 153 
indications for, 151 
on abdomen, 161 

for abdominal sepsis, 163 
for acute pancreatitis, 164 
for biliary fistula, 166 
for duodenal fistula, 166 
for fecal fistula, 166 
for foreign bodies, 164 
for gastric fistula, 166 
for postoperative hemorrhage, 168 
for postoperative ileus, 165 
for postoperative ventral hernia, 168 
for removal of appendix not primarily 
removed, 166 

for secondary suture at abdominal 
wounds, 161 

for ureteral fistulas, 167 
for vesical fistula, 167 
. on kidney, 167 
on extremities, 168 
on head, 163 

following partial mastoidectomy, 154 


Postoperative operations on head, for post¬ 
operative hemorrhage and infec¬ 
tion in operations on scalp and 
skull, 153 

for relief of paralysis of facial nerve, 155 
for repair of skull defects following op¬ 
eration, 155 
on neek, 157 

for postoperative hemorrhage, 157 
for postoperative infection, 157 
for thrombosis of internal jugular vein. 
159 

plastic, for relief of contractions, 159 
on nose, mouth, pharynx, etc., 155 
for harelip and eleft palate, 156 
for hemorrhage following removal ol 
tongue, 157 

for hemorrhage following tonsil opera 
tiona, 150 

for postoperative nasal hemorrhage am 
infection, 155 

for removal of necrotic bone in fronts 
sinus operation, 155 
for salivary fistula, 156 
on thorax, 159 

for carious ribs underlying tuberculou 
abscesses, 160 

for drainage of encapsulated collection 
of pus, 160 

for postoperative hemorrhage, 159 
for relief of lymph stasis, 160 
for revision of old empyema cavities, 16 
Postoperative paralyses, treatment of, 43 
anesthesia paralyses, 44 
constriction paralyses, 43 
from casts, 44 
from tourniquets, 43 
Volkmann’s ischemic paralysis in, 44 
paralyses from division of peripher 
nerves at operation, 45 
Postoperative parotitis, treatment of, 43 
Postoperative shock, 4 
blood-pressure determination in, 5 
general symptoms of, 4 
treatment of, 6 
preventive measures in, 6 
anesthesia in, 7 
general, 7 
by inhalation, 7 
chloroform, 8 
ether, 8 
ethyl chlorid, 8 
nitrous oxid-oxygen, 7 
by intravenous nareoma, 8 
by rectal narcosis, 8 
local, 7- 

differential pressure in, 9 
during operation, 9 
avoidance of unnecessary tram 
10 

blocking of large nerve trunks, ' 
conservation of body warmth, 10 
duration of procedure, 9 
hemostasis, 10 

immediately before operation, 6 
avoiding fright in patient, 7 
avoiding too drastic preparation, 
juoiimiiiftry transfusion, 6 
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Postoperative shock, treatment of, preroatire 
m ea su res ia, time of operatioa 
in, 6 

ia acute affections, 6 
ia chronic affections, (I 
therapeutic measures ia, 10 
fluids ia, use of, 11 
bp enteroelpsis, 12 
by hypodermoclysls, 12 
by intravenous saline infusion, 12 
by stimulating enemata, 12 
by transfusion, 11 
direct, 11 
indirect 12 
medication fit, 12 
adrenalin in, IS 
alcohol in, 14 
atropin in, IS 
eaffein in. 13 
camphor in, 14 
digitalis ia, 13 
morphia la, 12 
pitultrin in. 14 
reduction or stimulation in, 14 
strophanthin in, 13 
strychnia in, 14 
nurse’s orders in, 14 
for extreme shock, 15 
for moderate shock, 14 
for severe shock, 14 
position of patient in, 11 
warmth of patient in, 11 
Postoperative sleeplessness, relief of, 41 . 
Postoperative thrombosis and embolism, 
treatment of, 42 
aseptic thrombosis in, 42 
embolism in, 43 
suppurative thrombosis in, 43 
Postoperative treatment, 1 
administration of water in, 2B 
fay entemiyein 22 

by ltaphy drip method, 29 
by Intravenous infusion, 31 
by subcutaneous infusion (hypodarmo* 
elysis), 30 

ears of alimentary canal in, 34 
abdominal distortion in, 34 
etiology of, 34 
treatment of, S5 
care of mouth in, 84 
mm of stODUUsh 36 
acute dilatation of stomach In, 86 
arteriomesenteric ileus and, 37 
etiology of, 38 
tr e atm ent of, 83 
hieeoagh in, 39 
esthmrtiei in, 40 
diet In, 39 

earn of urinary tract in, 27 
catheterisation in female, 28 
catheterisation in male, 28 
poatoperative urine fa, natnre of, 27 
retention of urine in, 27 
■uppremioa of urine in, 28 
^ncta g uacomplknted eonvahoeeoeo follow¬ 
ing major operation undmr gen- 
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Pont operative treatment dariag uooompHeated 
eonvalsrsnce following mnior 
operation under general ane st he¬ 
sia, administration of watar ia, 2 
cate of bowola and bladder la, S 
ears of operative wound in, 3 
emergence from nnontbotic in, 2 
maintsining temperature of body ia, 2 
nourishment in, 3 
position of patient in bed in, 1 
postoperative pain in, 2 
postoperative thirst in, 3 
postoperative vomiting ia, 2 
removal of patient from operating room 
to bod ia, 1 

restraint of patient in, 3 
sitting up in, 3 
temperature in, 3 
walking in, 3 
Fowler’s position in, 23 
general hygiene in, 41 
eserrlse in, 41, 42 
sunlight, fresh oir, etc., in, 41 
in amputation and exartieulatlon, 33 
artificial limbs in, 86 
rare of stump in, 66 
in hernia, 108 

in incarcerated hernias with Intestinal 
obstruction, 108 
in radical cure, 106 
application of hamlagra in, 107, 108 
cross perineal bandage in, 107 
spies bandage in, 106 
of sinuses, 87 
due to foreign bodies, 68 
duo to improper drainage of subcutaneous 
and suppurating tracts, 68 
due to syphilis, 69 
due to tuberculosis, 60 
following joint resection, 69 
following osteomyelitis, 68 
persisting after incision and drainage 
of ivmph-nodes, 68 
probing in, 67 
of shin, 57 

plastic operations in, 58 
after-treatment w, according to Ital¬ 
ian method, 58 
scars in, 57 

old (cicatricial contraction), SB 
recent, 57 

of unconscious or paralysed patients, » 
care of bladder fas, 24 
evitltii in. 26 
incontinence of nrina in, 24 
involuntary urination in, 24 
retention of urine la, 24 
care of bowels In, 25 
involuntary defecation ia, S3 
retortion of stool ia, 23 
ears of paralysed limbo In, 28 
prevention of bed-sores in, 22 
treatment of bod-sores in, 24 
of wounds, 48 
in dean wounds, 48 
aseptic piaster ia, 49 
binders in, 48 

consistent aseptic technic In, 47 
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Postoperative treatment of wound*, in dean 
wound*, removal of purr in, 46 
removal of Michel clip* in, 45 
removal of stitches in, 45 
rupture of the primarily healed auturo 
line in, 49 

subcutaneous serous effusion in, 47 
prevention of, 47 
by drainage, 47 
by elastic compression, 47 
treatment of, 47 
in infected wounds, 49 

absorbent dressings in, types of, ->2 
drainage by gravity, counter incisions 
and permanent suction in, 51 
drainage in minor surgery in, 52 
drainage material in, 50 
heat in, 52 
in baeteriemia, 50 
in furuncles, 53 
in late infection, 50 

in ulcer, 54 . 

care of adjacent skin and joints in, 

55 

granulations in, 54 
plastic procedures and skin grafting 
in, 55 

stimulation of epithelial margin in, 
55 

in wounds infected during operation, 50 
in wounds infected from beginning, 50 
irrigation of wound in, 51 
permanent bath in, 51 
protecting skin from irritating secre¬ 
tions in, 53 ... 

removal of gauze from depths or 
wound in, 53 ... 

significance of changes in vital functions 
in, 31 

pulse in, 31 

heart failure with abdominal symp¬ 
toms, 3t 

heart failure with respiratory symp¬ 
toms, 31 

respiration in, 38 . , 

hypostatic congestion in, 3* 
postoperative pneumonia in, 32 
prevention of, 32 

general narcosis in, 33. 
method of anesthesia in, 32 
oral sepsis in, 33 
treatment of, 32 
temperature in, 33 
mpciil forms of intoxication in, 55 
aleoholle delirium, 57 
blehlorld of mercury, 56 
carbolic acid, 55 
iodin, 56 
iodoform, 56 
tincture of lodin, 56 
mania, acute postoperative, 57 
nitrite poisoning, 58 
psychoses, chronic postoperative, 57- 
rashes, 56 
scarlet red, 56 

Postoperative treatment in operations on ab¬ 
domen, 96 _ 

alimentary tract in, care of, 97 


Postoperative treatment in operations on ab¬ 
domen, diet in, 97 
general considerations in, 96 
in inoperable conditions, 99 
in liver and bile passages, 100 
enteroclysis by way of common duet 
in, 103 

in biliary Astute, 100 
in cholemic hemorrhage, 102 
in gangrene of mucosa, 102 
in ideal choleeystotomy, 100 
in obstruction of common duct, 101 
in obstruction of cystic duct, 102 
in non-removable cysts; 99 
in operations on stomach, 103 
in duodenal ulcer, 106 
in gastric resections, 104 

gangrene of transverse colon in, 104 
leakage in, 104 
in gastro-onterostomy, 104 
discomfort after meals in, 105 
hemorrhage in, 104 

i inflammatory tumor involving stoma 

in, 105 

intestinal obstruction in, from her¬ 
niation of small intestine 
through opening in transverse 
mesocolon, 105 
jejunal ulcer in, 105 
leakage in, 104 
narrowing of stoma in, 106 
vicious circle in, 104 
in gastrostomy, 103 

local management of fistula in, 103 
in operations for.gastroptosis, 106 
in pyloric exclusion, 106 
in tuberculous disease, 99 
inanition in, 98 
pain in, 96 
peritonitis in, 98 
urinary tract in, care of, -97 
vomiting in, 96 
wound in, care of, 97 
in operations on blood-vessels, 59 
following ligation, 59 
postoperative thrombosis, 59 
in operations on bones, 61 
in adherent scars, 61 
in chronic osteomyelitis, 62 
in disturbances of growth, 62 
in fractures of long bones, 63 
in compound fractures, 63 
in delayed union or non-union, 64 
in osteotomy for acute osteomyelitis, 61 
in osteotomy and implantations of bona 
graft, 62 

plaster caste in, 62 
too long immobilisation in, 62 
in operations on genito-urinary tract, 122 
in curettage for retained membranes and 
siacenta, 135 

in gynecological operations, 133 
in bladder suture, 134 
in curettage of non-pregnant uterus, 
135 

in plastic operations on vagina, 133 
immediate care in, 133 
late results in, 134 
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ostoperative treatment in operations on 
genitourinary tract, in gyneco¬ 
logical operations, in repair of 
ureterovnginal flatiiln, KM 
m **13*/ ve *i , ‘ ov «ginal flatula, 

in treatment of inoperable carcinoma. 
138 


in treatment of pelvic nbncem<, 135 
in treatment of jielvic oxuilute, 133 
in treatment of puerperal sepsis, 136 
in vaginal by-uterectomy, 136 
for enreinomn, 137 ' 


general eonniilerationa in, 136 
injuries to lilaililer in, 137 
injuries to ureter in, 137 
in gynecological operations in abdomen, 
138 


I 

j 

j 

i 


in myomectomy, MO 
in ovariotomy, 138 

in pnnhyHterectoiny for malignant 
growths of uterua, MO 
in rupture of nlidontiiml wound, Ml 
in aalpingeetomy, 130 
in auprnvuginal hysterectomy, MO 
in suspension alterations, 130 
ventrofixation, 130 
ventrosuspension, 130 
in operations on bladder, 137 
general considerations of, 127 
in cystitis, 138 
catheterisation in, 138 
irrigation in, 138 
permanent catheter in, 130 
in operation for exstrophy. 131 
in perineal prostatectomy, 130 
in resection of bladder for tumor, 131 
in suprapubic prostatectomy, 130 
late results after, 130 
in treatment of stone, 130 
in operations on kidney, 133 
in hydronephrosis, drainage in, 127 
in nephrectomy. 133 
kidney function in, 132 
treatment of uremia in, 123 
decapsulation in, 124 
diet in, 134 
medication in, 124 
phlebotomy in, 124 
treatment of wound in. 124 
in nephropexy, 127 
in nephrotomy, 125 
hematuria in, 125 
secondary nephrectomy in, 126 
ureteral stone in, 126 
urinary fistuhe in, 136 
in operations on penis, 132 
in amputations of penis, 132 
prevention of eczema in, 132 
recurrence of tumor in, 132 
in phimosis operations, 132 
in operations on scrotum, 133 
general considerations of, 133 
hemorrhage in. 133 
infection in, 133 
in castration, 133 
in hydrocele operations, 133 
ha varicocele operations, 133 


I ostoperative treatment in operations on gen- 
ito urinary tract, in operations 
on urethra, 131 
in extcmnl urethrotomy, 131 
urotropin in, 122 
in o|ierntinn* on head, 71 
in mastoid o|ierations, 72 
facial paralysis in, 72 
meningeal involvement in. 72 
thrombus formation in, 72 
in operat i«na for cleft palate, 

77 

sjicceh training in, 77 
in alterations fur retropharyngeal ab¬ 
scess, 79 

ia ojicratiiina for trigeminal neuralgia, 
73 

in operations on antrum and frontal 
sinus, 76 

in o|a>rnti«ns nil brain, 71 
lute MMpichr in, 72 
hernia cerebri, 72 
Jacksonian epilepsy, 72 
treatment »f wound in, 72 
iu o|H>rntinns on face, 73 
on eye. 73 
on eyelid, 73 
on harelip, 73 
on mouth. 73 
on nose, 73 

in <i|HTntinna on jaws, 78 
in dislocations of lower jaw, 78 
in fracture, 78 

in resection of inferior maxilla, 

78 

of su|ierior mnxilln, 78 
in tooth extraction, 78 
in o|ierntions on now*, 76 
hemostnsis in, 76 
prevent ion of deformity in, 76 
prevention of infection in, 76 
in 0|H-rations on soft parts, 71 
in ii|M*ra1inns on tonguo, 79 
drainage in, 79 
infection in, 79 
speech in, 79 

in alterations on tonsils, 79 
in alterations on up[ier and lower Jaws, 
tongue, anil larynx, 73 
aspiration pneumonia in, 74 
earn of mouth in, 75 
fceiling in, 75 

by stomnrh tuba through tioae, 76 
rectal, 75 
hemorrhage in, 74 
la operations on intestine, 108 
in intussusception in Infanta, 110 
in operations on appendix, 110 
delay of closure of wound in, 111 
drainage in, 110 
fecal flntula in, III 
gastro intestinal hemorrhage ia, 112 
hematuria in, 113 
hernia in, 111 
icteras in, 112 
ileun in, 112 

in appemlicitia with diffuse perito¬ 
nitis, 112 ^ 
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Postoperative treatment in operations on in¬ 
testine, local infection of wound 
in, 110 

pylophlebitis in, 113 
residual abscesses in, 118 
secondary hemorrhage in, from eraaion 
of vessel walls by pressure of 
drainage tubes, 112 
simple drainage of abscess in, without 
removal of appendix, 111 
in operations on rectum, 113 
for carcinoma of rectum, 110 
paresis of bladder in, 117 
recurrence in, 117 

for hemorrhoids, Assure in ano, etc., 
114 

anal stricture in, 116 
use of bougies for, 116 
hemorrhage in, 114 
incontinence in, 110 
infection in, 114 
late postoperative care in, 115 
"whistle’’ cannula in, 114 
for inflammatory conditions, ichioree- 
tal abscess, etc., 113 
for inoperable carcinoma of rectum, 
117 


colostomy for, 118 
palliative, 117 
permanent. 118 
for prolapse of rectum, 110 
general considerations in, 113 
management of fistula in upper small 
intestine in, 100 
duodenal fistula in, 100 
management of low intestinal fistula in, 
108 

closure in. 100 
retention in, 100 
in operations on joints, 04 
in arthrotomy, 64 
in old dislocations, 04 
in resection of joints, 65 
Bollier sunlight treatment in, 64 
in operations on lower extremity, 144 
in extirpation of buboes, 145 
in operations for fracture of leg, 148 
in operations for muscle hernia, 146 
in operations on blood-vessels, 146 
In extirpation of varicose veins, 148 
in ligation of femoral artery, 146 
in ligation of femoral vein, 146 
in aaphenofemoral anastomosis, 146 
in operations on femur, 146 
for fracture, 146 
osteotomy for osteomyelitis, 146 
in operations on hip-joint, 144 
in immobilisation of hip-joint, 144 
in resection of hip-joint, 144 
in operations on knee, 147 
dressings for, which compress and 
immobilise tame-joint, 




Unna’s paste dressing in, 147 
for fracture of patella, 147 
for removal of semilunar cartilages, 
147 

In r esec tion of knee-joint, 148 


Postoperative treatment in operations mi 
lower extremity, in operations 
on knee, in treatment of py- 
arthrosis, 148 

in operations on ^pelvis. 144 
in resection or pelvis, 144 
hemorrhage in, 144 
infection in, 144 
in symphyseotomy, 144 # 

in operations on tarsus, 149 
in Wladimiroff-Mikuliex resection, 149 
in operations on toes, 149 
for hallux valgus, 149 
for hammer-toe, 149 
for ingrowing toe-nail, 149 
in operations on lymphatics, 69 
in operations on muscles, 61 
in operations on peripheral nervous system, 
59 

in nerve suture and grafting, 69 
in neurolysis, 60 

in neurotomy and neurectomy, 60 
in operations on tendons, 60 
in tenorrhaphy, 60 
in tenotomy, 60 

in tuberculosis of tendon s hea th s , 60, 
in operations on neck, 80 
bandage in, 80 
for eontractures, 81 
for scars, 81 « 

r ieral considerations in, 80 
injuries to carotid artery, 81 
in injuries to jugular vein, 80 
in injuries to nerves, 81 
in injuries to thoraeie duet, 81 
in operations on esophagus (cervical), 
85 

in cicatricial stenosis, 86 
in diverticula, 86 
in infection, 85 
in secondary hemorrhage. 85 
in operations on larynx, 84 * 
in edema of glottis, 85 
in hoarseness, 85 
in laryngectomy, 85 
in median laryngotomy, 85 
in respiratory complications, 80 
in thyroidectomy, 82 
in tracheotomy, 82 
decubitus of tracheal wall in, 83 
reactionary swelling in, 84 
restraint in, 82 
tube in, care of, 82 

in tuberculosis of cervical lymph nodes, 
82 


in operations on spinal cord, 120 
for fractured vertebra, 121 
for spina bifida, 122 
general considerations of, 120 
in operations on thorax, 86 
in intrathorade surgery, drainage in, 
94 

general considerations on, 92 
hemothorax in, 94 
in operations on breast, 86 
in amputation, 86 
in breast abscesses , 88 
in subpectoral abe eo sses, 88 
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Postoperative treatment in operation! on 
thorax, in operations on cheat 
wall, 92 

in thoracoplasty for partial collapse of 
chest wall (unilateral pulmonary 
tuberculosis), 92 

in operations on intrathoracic portion of 
esophagus, 96 
for eareinoma, 96 
for diverticula, 95 
in operations on lungs, 95 
in lung abscesses, 95 
in pneumectomy, 95 
in pulmonary fistula, 93 
in operations on mediastinum, 95 
for emphysema, 95 
in acute mediastinitis, 90 
in Trendelenburg's operation for re¬ 
moval of emboli, 90 
on anterior mediastinum, 90 
in operations on pleura, M8 
for bone fistula-, 91 
for old empyema cavities, 91 
for persistence of pleural fistula', 91 
for pleural effusions, MS 
aspiration technic in, MM 
drainage by free incision in, 89 
oxygen Replacement in, 88 
for retentNh, 91 
for unilateral pneumothorax, 99 
in thoracotomy for empyema, 89 
constant surtinn in. 09 
rubber drainage tulie in, 89 
valvular drainage in, 9(1 
in operations on upper extremity, 141 
on elbow, 142 

for fractures of ellww, 142 
id resection of elbow-joint, 142 
on forearm and hnnd, 143 

for fracture of shaft of humerus, 
142 


for paronychia, 143 
for phlegmons, 143 
for syndactylism, 144 
in tenorrhaphy, 143 
on bones, 143 
on shoulder, 141 

Pott’s disease, hygienic treatment of, lfl9 
mechanical treatment of, 170 
ambulatory support in, 171 

plaster of I'aris bandage in, 172 
plaster-oM'aria jacket in, 171 
modifications of, 172 
spinal brace in, 173 
horisontsl fixation in, 170 
operative treatment of, 174 
after-treatment following, 178 
indication for, 178 
prognosis in, 179 
teehnic of, 174 

Pnston plate for fixation of fracture of neck 
of femur, 250 

Prostatectomy, perineal, postoperative treat¬ 
ment of, 130 
suprapubic, 129 
late results in, 130 

Pseudo-arthrosis in fractures, treatment of, 
288 


Psychoses, chronic postoperative, treatment 
of, 57 

Puerperal sepsis, postoperative treatment of, 
136 

Pulmonary fistula, postoperative treatment of, 
95 

l’ulse following operations, significance of, 
31 

heart failure with abdominal symptoms, 31 
heart failure with respiratory symptoms, 
31 

Pyloric exclusion, postoperative treatment In, 
105 


Rachitis, 455 

Radius, Polio's fracture hi, operative treat¬ 
ment of, 244 

excision of diaphysis of, 479 
fractures of, o|N‘rati\o treatment of, 243 
of head of, 243 
of nock of, 243 
of shaft of, 243 

Radius and ulna, fracturo of Itoth, operative* 
treatment of, 245 

Rashes, |iostoperntlve, treatment of, 55 

Ravaton-Hriislienr .Iordan nmpntntion-resee- 
tion method in diaarticulation 
of hip, 302 

Recklinghausen's disease, 555 

Kertum, alterations on, postoperative treat* 
ment in, 113 

for earrinoma of rectum, 115 
paresis of blsdder in, 117 
recurrence in, 117 
for collapse of rectum, 115 
for hemorrhoids, fissure in nno, etc.., 114 
anal stricture in, 115 
use of bougies in, 115 
hemorrhage in, 114 
incontinence in, 116 
infection in, 114 
late operative care in, 115 
“whistle" cannula in, 114 
for inflammatory conditions, ischiorectal 
abscess, etc., 113 

for inoperable carcinoma of rectum, 117 
colostomy in, 1IH 
palliative, 117 
licrmanont, 118 

general considerations in, 113 

Respiration following operations, significance 
and treatment of, 32 
hypostatic congestion in, 32 
postoperative pneumonia la, 32 
prevention of, 32 
general nnreosls in, 33 
method of anesthesia in, 32 
oral sepsis in, 33 
treatment of, 32 

Retropharyngeal abscess, postoperative treat¬ 
ment in, 79 

Rhus toxicodendron dermatitis of face and 
aeaJp, 546 

Riba, fractures of, operativs treatment la, 
248 

Rollier heliotherapy for tuberculosis, 887 
in various forms of, 388 
in postoperative treatment of joints 64 
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BSntgenography, use of, to determine reduc¬ 
tion of fractures, 220 
to determine nature of fractures, 228 

e 

Saero-iliae joint^ dislocation of, treatment of, 

tuberculosis of, 181 
conservative treatment of, 181 
operative treatment of, 181 

Baero-iliae strain and relaxation, conserva¬ 
tive treatment of, 183 

Salivary fistula, postoperative operation in, 
156 

Salpingectomy, postoperative treatment of, 
139 

Sarcoma, bone, 471 

Sayre suspension apparatus in Pott’s disease, 
171, 173 

Scalp, abscess of, 544 
operation for, 544 
subaponeurotic, 540 
subperiosteal, 540 
superficial, 545 
angioma of, 552 

carbon dioxid snow in treatment of, 552 
exeision of, 552 

galvanopuncture or electrolysis for, 553 
ignlpuncture for, 554 
burns of, 540 
of first degree, 547 
of second degree, 547 
of third degree, 547 
carbuncle of, 541 
general considerations of, 541 
treatment of, 542 
Bier’s hyperemia in, 542 
cellulitis of, 543 
exostosis of bones of, 572 
malignant, 573 

foreign bodies in tissues of, 530 
operation for removal of, 537 
telephonic searcher for, 538 
hematoma of, 534 
operative treatment of, 535 
hemostatic suture of, 076 
horns of, 555 

malignant growths of, 561 
inoperable, treatment of, 562 
cachexia in, 503 
disfigurement in, 563 
offensive discharges in, 563 
pain in, 602 
local anodynes in, 502 
morphin in, 062 
-operable, operation'for, 501 
moles of, 550 
exeision of, 060 
in large moles, 550 
in small moles, 550 

treatment of, with carbon dioxid snow, 
551 

neurofibromatosis of, 665 
procedures and appliances in surgical 
therapeusis of, 522 
adhesive plaster in, 524 
Bier’s hyperemia in, 527 
carbon dioxid snow in, 522 
collodion in, 525 


Scalp, procedures and appliances in surgioal 
therapeusis of, Michel’s akin 
clamps in, 529 

normal incision lines in, 528 
picric acid dressings in, 520 
self-holding retractor in, 529 
subcuticular suture in, 525 
wet dressings in, 526 
rhus toxicodendron dermatitis of, 546 
sebaceous and dermoid cysts of, 657 
operation for adherent cysts in, 559 
operation for excision of uncomplicated 
cysts in, 557 
surgical anatomy of, 519 
wounds of, 532 
abraded, 532 
contused, 532 
lacerated and incised, 532 
punctured, 532 

Scaphoid, extirpation of, 483 
fractures of, operative treatment of, 247 
Scapula, congenital elevation of, 212 
conservative treatment of, 212 
operative treatment of, 212 
fractures of, treatment of, 239 
operations on, 485 
for exposure of, 485 
for subtotal ami total resection of, 486 
Scarlet red, application of, 56 
Scars, postoperative treatment of, 57 
of ndherent, 61 
of neck, 81 
of old, 58 
of recent, 57 

Schcdu agrafes, for fixation of fractures, 231 
Schultcn *s osteoplastic method of oblitera¬ 
tion of bone cavity following 
sequestrotomy, 456 
for cavities in lower end of femur, 456 
Scoliosis, paralytic, treatment of, 179 
treatment of, 213 
Abbott’s method of, 213 
Forbes’ method of, 214 
Screws for fixation of fractures, 231 
Serntum, operations on, postoperative treat¬ 
ment of, 133 

general considerations of, 133 
hemorrhage in, 133 
infection in, 133 
in castration, 133 
in hydrocele operations, 133 
in varicocele operations, 133 
Scurvy, 467 
treatment of, 468 

8eminal vesicles, incision and drainage of, 

* in chronie gonorrheal arthritis, 

392 

Senn’a decalcified bone ehips for obliteration 
of bone cavity in sequestrotomy, 
465 

in transplantation of bones, 502 
Sequestrotomy in treatment of chronie os¬ 
teomyelitis and periostitis, 452 
methods of obliteration of Done cavity fol¬ 
lowing, 452 

removal of sequestrum in, 453 
Shock, postoperative, 4 
blood-pressure determination in, 5 
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Shock, postoperative, general symptoms of. 4 
treatment of, « 
preventive measures in, 6 
anesthesia in, 7 
general, 7 
by inhalation, 7 
chloroform, 8 
ether, 8 
ethyl chloriil, 8 
nitrous oxid-oxygen, 7 
by intravenous narcosis, 8 
by rectal narcosis, 8 
local, 7 

differential pressure in, 9 
during operation, 9 
avoidance of unnecessary trauma, 10 
blocking of large nerve'trunks, 10 
conservation of body wariutli, 10 
duration of procedure, 9 
hemostasis, 10 

immediately before operation, 0 
avoiding fright in patient, 7 
avoiding too drastir preparation, 6 
preliminary transfusion, 0 
time of operation in, 0 
in acute affections, 0 
in chronic affections, ti 
therapeutic measures in, 10 
fluids in, use of, 11 
by enteroelysis, 12 
by hypodcrmoclynia, 12 

by intravenous snline infusion, 12 
by stimulating cneiuata, 12 
by transfusion, 11 
direct, 11 
indirect, 12 
medication in, 12 
adrenalin in, 1.1 
aleohol in, U 
atropin in, 1.1 
eaffein in, 1.1 
camphor in, 14 
digitalis in, 11 
morphia in, 12 
pitnitrin in, 14 

reduction of stimulation in, 14 
strophanthin in, 1.1 
strychnin in, 14 
nurse’s orders in, 14 
for extreme shock, l- r > 
for moderate shock, 14 
for severe shock, 14 
position of patient in, 11 
warmth of patient in, 11 
Shoulder, acute suppurative nrthritis of, 
drainage for, by means of shoul¬ 
der arthrotomy, .183 
arthrodesis of, 441 
disarticulation at, 311 
anatomical points in, 311 
control of hemorrhage during, 311 
by digital compression. .111 
by elastic constrietor, -111 
by ligation of vessels, .111 
by manual or instrumental compres¬ 
sion of flap containing vessels, 
311 

history of, 311 


Shoulder, disarticulation at, indications for, 
311 

methods of operation in, .112 
amputation-resection, 31.1 
anterior racket, 312 
comment on. 314 
lanceolate, .114 

o|ierations on, postoperative treatment in, 

tuberculous osteitis of, 211 
treatment of, 211 

Shoulder girdle, amputation of, with arm, 
314 

dangers of, 318 
history of, 314 
indications for, .113 
methods of operation in, SIS 
Iterger Karnlieuf, SIS 
first stage of, 315 
second stage of. .lid 
third stage of, 317 
Is* Conte, .117 
nfter treatment in, .118 
results of, 319 

Shoulder joint, ankylosis of, arthroplasty in, 
4 3d 

excision of, in arthritis, 414 

anterior straight im-isiun in (Imngen- 
lieek), 414 

after treatment in, 410 
extriieiipsulnr method of (Rardenheuer), 
417 

oateoplnatir resection in, from ahovo and 
lieliind ( Koeher), 410 
after treatment in, 417 
result of o|HTntions in, 418 
Sinuses, |Kisto|>criitirc treatment of, 07 
due to foreign Isnlies, IIH 
line to itnpro|ier drainage of snbc.UtlUMSOUl 
nod suppurating tracts, 08 
due to syphilis, tit* 
due to tiilierriilosis, 09 
following joint resection, 09 
following osteomyelitis, 08 
persisting nfter incision anil drainage of 
lyinphnodi-s, 08 
prolong in. 09 

Hit* bath, hot, in after treatment following 
alterations for fractures, 238. 
Bkey’s method of tarsometntaraal amputa¬ 
tion, .132 

Skin, operations on, pontoperntivo treatment 
of, 57 

in plastic operations, 58 
according to Italian method, 68 
in sears, 57 
old, 58 
recent, 57 

treatment of, in amputations, 274 
Skull, fracture of, 581 
intracranial pressure in, 581 
significance of, 592 

Koeher’s first stage of compression In, 
59.1 

Koeher’s second stage of compression 
in, 593 

Kocber^thlrd stage of compression in. 
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Skull, fracture of, intracranial pressure 
in, significance of, Koeher '* 
fourth stage of compression in, 
095 

signs of, 687 
general, 688 

arena of aneatheaia in, 690 
blood-pressure in, 689 
convulsions in, 590 
lumbar puncture in, 591 
paralyses in, 689 
pulae in, 688 
reflexes in, 590 
respiration in, 588 
urine examination in, 598 
X-ray in, 691 
local, 587 

surgical technic in treatment of, 775 
£ compound fractures, 776 
in fractures with fairly positive signs 
of intracranial hemorrhage but 
no localising signs, 777 
in fracture with symptoms of intra¬ 
cranial hemorrhage, 770 
. in scalp wounds with ssible fracture, 
776 

in simple fracture with depressed bone, 
775 

symptoms of, 587 
headache, 587 
nausea, 587 
treatment of, R95 
choice of operation in, 653 
advantages of subtemporal decompres¬ 
sion, 654 

presence of temporal muscle in, 
655 

situation of, 654 
conclusions in, 655 

in direct or local fractures of vault of 
skull, 603 

illustrative cases of, 604-615 

cases of depressed fracture of vault 
of skull associated with frac¬ 
ture of base; operation, 
606 

eases of depressed fracture of vault; 
operation; removal of depressed 
area, 604 

case of depressed fracture of vault; 
symptoms and signs persisting; 
right homonymous hemianopsia; 
no operation, 605 

eases of old depressed fractures of 
• vault; paralysis and epilepsy; 

operation decompression; im¬ 
proved, 610 

ease of old fraeture of vault with 
- depression; melancholia; re¬ 
moval of depressed area; im¬ 
provement, 614 
in mild eases, 595 - 

aseptic measures in, 899 
catharsis in, 696 
eold comp r es s e s to head in, KM 
diet in, 697 
drugs in, 697 

illustrative cases in, 600-608 


Skull, fraeture of, treatment of, in mild eases, 
eases of concussion; no fraetun 
ascertained, 600 

cases of fraeture; mild signs of in¬ 
tracranial pressure; no opera¬ 
tion, 601 

ophthalmoscopic examination in, 597 
rest in bed in, 596 
routine in, 596 
indications for, 597 
in severe cases, 615 
illustrative cases of, 616-648 
case of cortical hemorrhage follow¬ 
ing “bump on head’’; no cra¬ 
nial operation; death; autopsy, 
641 

eases of fracture of base with high 
intracranial pressure not due to 
large hemorrhage; decompres¬ 
sion, 630 

eases of old fracture of base; 

epilepsy; decompression, 688 
cases of old fracture of base of 
skull; no operation; symptoms 
and signs persisting, 686 
eases of recent fracture of skull 
showing intracranial pressure; 
no operation; symptoms and 
signs persisting, 624 
eases of severe fractures of skull; 
medullary edema; no operation; 
autopay, 638 

eases of severe fracture of skull; 
subdural and intracerebral 
hemorrhages; decompression; 
died; autopsy, 633 
eases of severe fracture of skull with 
subdural and intracerebral 
hemorrhage, 616 

with bilateral decompression, 
619 

with unilateral decompression, 
616 

palliative, 581 

palliative vs. operative, 688 

postoperative, 652 

technic of operation in, 642-652 

(1) preparation of patient in, 643 

(2) incision in, 643 

(3) perforation of bone in, 644 

(4) enlarging of perforation in, 646 

(5) opening of dura in, 647 

(6) pia-arachnoid “sweating” in, 648 

(7) ligating of dural vessels in, 650 
(81 drainage in, 650 

(9) closure of incision in, 651 

(10) uniting of temporal fascia in, 658 
types of, 585 

direct fractures, 686 
indirect fractures, 585 

Skull, surgical technic of procedure for Ailing 
a bone defeet in, 772 
by bone transplantation, 772 
of portion of rib or tibia from same 
person, 778 

with foreign materials, 773 
celluloid in, 774 

Sleeplessness, postoperative, relief of, 41 
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Smith, Nathan, tong anterior flap method of, 
in diaarticulation of knee, 350 
Smith, Stephen, bilateral hooded flap method 
of, for diaarticulation of knee, 
348 

Soapaudn enema for abdominal detention, 30 
8oiue’a method of treatment for tubereuloua 
osteitis of shoulder, 212 
technic of treatment of club-foot in in¬ 
fancy, 201 

Soupart-Koeher method of diaarticulation at 
elbow, 308 

Sphygmomanometer, Nicholson's pocket, 5 
Spina bifida, operative treatment in, 179 
postoperative treatment of, 122 
Spina ventoaa, tuberculous, operative treat¬ 
ment of, 391 

Spine, acute arthritis of, 384 
acute inflammations of, 384 
chronic arthritis of, 393 
fracture of, treatment of, 181 
neuropathic, treatment of, 181 
operations on. ]iostopi'rative treatment of, 
120 

for fractured vertebra*, 121 
for spina Mfldn. 122 
general considerations on, 120 
rotary lateral' curvature of, treatment of, 

213 

Abbott's method of, 213 * 

Forbes’ method of, 214 
Splints, intramedullary, for fixation of frac¬ 
tures. 232 

for non-union of fractures, 239 
mechanical, fo# ■ retention of fractures, 234 
plaster, for retention of fractures. 234 
wooden, for retention of fractures, 234 
Spondylitis traumatica, treatment of, 181 
Spondylitis, tiilierculons, heliotherapy for, 
■> 388 

Sprengel’s operations on pelvis and acetabu- 
’ luni with pelvic edge incision in 
arthritis, 401 

SsabanejeS’s transcondyloid. fcmorotibial, 
osteoplastic amputation of fe¬ 
mur, 352 

Djelitixln-Kocher modification of, 352 
Staples for fixation of fractures. 231 
Sternoclavicular articulation, acute suppura¬ 
tive arthritis of, drainage for, 
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resection of, in arthritis, 429 
Sternum, fractures of, operative treatment or, 
248 

Stimaon, plaster splints of, for retention of 
fractures, 234 

Stokeo-Gritti supraeondyloid femoropateller 
osteoplastic amputation, 354 
Stomach, acute dilatation of, 36 
arteriomesenteric ileus and, 37 
etiology of, 38 

treatment of, 38 __. , 

operations on, postoperative treatment of, 
103 


in duodenal nicer, 106 
in gastric resec t ions, 104 
gangrene of transverse colon in, 104 
leakage la, 104 


Stomach, operations on, in gnstro talei ostomy, 

104 

discomfort after meals in, 105 
hemorrhage in, 104 

inflammatory tumor involving atoma 
in, 105 

intention! obstruction in, from hereia- 
tlon of small iatnatlno through 
opening in transverse m esocolon, 

105 

jejunal ulcer in, 105 
leakage in, 104 
niirrowing of atoma in, 105 
vicious circle in, 104 
in gastrostomy, 103 
local management of fistula in, 103 
in o|ierntions for gastroptosis, 106 
in pyloric exclusion, 100 
ponto|M*rative rare of, 36 
acute dilatation of stomach in, 36 
cathartics in, 40 
dirt in. 39 
hiccough in, 39 

Htruphnnthin in postoperative shock, 13 
Strychnin in postoperative shock, 14 
Stumps, diseases of, following amputation, 
treatment of, 286 
conical stumps, 287 
sensitive stumps, 286 

treatment of, following amputation, to pre¬ 
vent ntmpliy, 272 

Sunlight therapy. Sir lleliuthernpy. 
Supravaginal hysterectomy, imstoperativo 
treatment of, 140 

Byrne's heel flap amputation at ankle joint, 
3, 1 19 

Hyndaetylism, postoperative treatment of, 
144 

Synovial tulierenloeis of knee, 193 

erosion of knee-joint with bone transplan- 
a In lion in, 103 

Synovitis, acute nun-infectious, 375 
Syphilitic arthritis, 393 
Syphilitic osteomyelitis and periostitis, 463 
treatment of, 464 
Syphilis, of bones of face, 572 

sinuses due to, postoperative treatment of, 
69 

Talipes ralcaneocavus, 210 
operative treatment of, 210 
Talipes equiaovarus, congenital, 201 
treatment of, 201 
in infancy, 201 

operative, in cases over two and I half 
years of age, 203 
mild eases, 203 
severe cases, 208 
Group I, 203 
bone graft wedge, 204 
tenotomy, 203 
advantages of, 207 
Group II, 200 

Talipes equinns, pa rely Ue, operative treat¬ 
ment for, 207 
treatment of, 210 
Tarsal bones, extirpation of, 488 
ast ragal na, 483 
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Tumi bone*, extirpation of, ealeaneus, 488* 
•uphold, 483 

Tarsal scaphoid, fracture* 'of, operative treat- 
meat of, 282 

Tamil, fraetaree of, operative treatment for, 
281 

operations on^ poatoperatlve treatment of, 

Tarane and ankle, tuberculou* osteitis of, 200 
coneervative treatment of, 200 
operative treatment of, 200 
Taylor ’• spinal brace for'Pott’a disease, 173 
Temperature following operations, signifi- 
cance of, 33 

Temporomaxillary articulation, acute sup- 

S urative arthritis of, drainage 
or, 383 

ankylosis of, arthroplasty for, 438 
Tendons, operations on, postoperative treat¬ 
ment of, 60 
in tenorrhaphy, 80 
in tenotomy, 80 

in tuberculosis of tendon sheaths, 80 
Tenorrhaphy, postoperative treatment in, 80 
in operations ou hand, 144 
Tenotomy, postoperative treatment In, 80 
Thigh, amputation of leg through, 358 
after-treatment in, 357 
anatomical points in, 358 
comment on, 358 
methods of operation in, 358 
through middle or lower third, by long 
extensor and short flexor flaps, 
through upper third, 357 
Thomas brace for genu valgum, 108 
for tuberculous osteitis of knee-joint, 101 
self-holding retractor for operations in face 
and scalp, 520 

telephonic searcher for metallic foreign 
bodies in tissues, 538 

Thoracic duct, injuries to, postoperative 
treatment of, 81 

Thoracotomy for empyema, postoperative 
treatment in, 80 

Thorax, postoperative operations on, 150 
for carious ribs underlying tuberculous 
abscesses, 180 

for drainage of encapsulated collections 
of pus, 160 

for postoperative hemorrhage, 150 
for relief of lymph stasis, 160 
for revision of old empyema cavities, 
180 

postoperative treatment of, 86 
In latrathoraeie surgery, drainage in, 04 
general considerations of, 02 
hemothorax in, 04 
in operations on breast, 86 
in amputation, 86 
in breast abscesses, 88 
in subpectoral abscesses, 88 
in operations on chest wall, 02 
in thoracoplasty for partial collapse 
of chest wall, 02 

in operations on intrathoracic portion of 
esophagus, 05 
for carcinoma, 05 
for diverticula, 95 


Thorax, postoperative treatment of, in opera¬ 
tions on lungs, 05 
in lung abscesses, 95 
in pneumectomy, 95 
in pulmonary fistula, 95 
in operations on mediastinum, 95 
for empyema, 05 
in acute media*tinitis, 96 
in Trendelenburg operation for re¬ 
moval of emboli, 96 
on anterior mediastinum, 96 
in operations on pleurp, 98 
for bone fistula, 91 
for old empyema cavities. 91 
for persistence of pleural fistula^ 91 
for pleural effusions, 88 
aspifation technic in, 88 
drainage by free incision in, 89 
oxygen replacement in, 88 
for retention, 01 
for unilateral pneumothorax, 99 
in thoracoplasty for empyema, 89 
constant suetion in, 90 
rubber drainage tube in, 89 
valvular drainage in, 00 

Thrombosis, of internal jugular vein, post¬ 
operative operation for, 159 
postoperative, treatment of, 59 
aseptic, 42 
suppurative, 43 

Thumb, amputation of. See under Fin¬ 
gers. 

Thyroidectomy, postoperative treatment in, 
82 

Tibia, avulsion of tubercle of, operative treat¬ 
ment of, 257 

fractures of shaft of, operative treatment 
of, 258 

compound, 258 

fractures of upper end of, operative treat¬ 
ment of, 258 

resection of, partial or total, 482 
resection of tibial head of, 481 

Tibia and fibula, fractures of lower end of, 
operative treatment for, 260 

Tiegel’s spring drain for wounds in minor 
surgery, 52 

Toes, amputations of, 325 
anatomical {mints in, 325 
general considerations of, 326 
methods of operation in, 326 
in amputation of all toes, 328 
in amputation of great toe, at inter- 
phalangeal joint, 327 
at metatarsophalangeal joint, 327 
interplan tar flap method, 327 
racket method, 327 
technic of, 327 

with part or all of its metatarsal 
bone, 328 

in amputation of outer four toes at 
metatarsophalangeal joint, 326 
with their metatarsals, 328 
operations on, postoperative treatment of, 
149 

for hallux valgus, 149 
for hammer-toe, 149 
for ingrowing toe nail, 149 
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Tongue, hemorrhage following removal of, 
postoperative operation for. IS? 
operations on, postoperative treatment in, 
7? 

drainage in, 79 
infection in, 79 
speech in, 79 

Tonsil, hemorrhage following removal of, 
poato|H*rative operation lor, 156 
operation* on, postoperative treatment in, 
79 

Tourniquet, 277 
Esmarch elastic, 277 
contra indications for, 278 
technic of use of, 278 

for control of hemorrhage front scalp 
in rranial oik- rut ions, circular, 
751 

regional, 752 

forceps, l.ynu-Thomas, 282 
metal screw, 277 
Perthes, 278, 279 
Petit's, 277, 279 

Tracheotomy, in fractures of bones of neck, 
259 

postoperative treatment in, 82 
decubitus of tracheal wall in, 82 
reactionary swelling in, 84 
restraint in, 82 
tube in, enre of, 82 

Transfusion in treatment of postoperative 
hemorrhage, 25 

in treatment of postoperative shock, 11 

Transplantation of boucs. See Bone Graft 
ing. 

of entire joints, 443 
of knee joint, 443 
of metatarsophnlnngcnl, 443 

Tubby on treatment for tulicrcuioua osteitia 
of the hip, 183 

Tuberculosis, genito urinary, heliotherapy for, 
389 

ileoeecal, heliotherapy for, 389 
of bone, 459 

with aeptic sinuses, 461 
with unopened cold abscesses, 460 
without abscess, 459 
radical measure* in, 460 
of bones and jointa, Rollier sunlight treat¬ 
ment in, 64 
of bones of face, 572 
of cervical lymph nodes, postoperative 
treatment of, 82 

of patella, operation on knee-joint for, 515 
indications for, 515 
method of operation in, SIS 
results of, 517 

of peritoneum, heliotherapy for, 389 
of sacro-iliae joint, 181 
conservative treatment of. 181 
operative treatment of, 181 
of sacro-iliae synchondrosis, 461 
treatment of, 462 
operative, 462 

of tendon sheaths, postoperative treatment 
of, 60 

t»««— due to, postoperative treatment of, 


Tuherruloaia, synovial, of knee, 103 

eraaion of knee join! with bone trans¬ 
plantation in, 193 

Tubereuloua arthritis, 386 
general treatment of, 387 
heliotherapy for (Kollier), 387 
in various forma of tuberculosis, 388 
non-operative is. o|ierative treatment of, 
389 

operative treatment of, 390 
general remarks on, 391 
iu cold a bar coses, 390 
infected, 390 
in os calcia, 301 
iu npina ventoaa, 301 

TulM-rculoits coxitis, heliotherapy for, ,188 
resection of hip in, result* or, 402 

Tuliemiluu* Ivmpli node*, heliotherapy for, 
388 

. Tulierrukiu* o* rale in, operative treatment of, 

! 391 

. Tuberculous o*teiti* of ankle and tarsus, 
200 

conservative treatment of, 200 
operative treatment of, 200 
of elbow, treatment of, 212 
of hip, 183 

conservative treatment of, 183 
ambulatory treatment in, 184 
cold ahereaNe* treated in, 185 
rorrection of deformity iu, 185 
rocumlamt treatment in, 183 
surgical treatment of, 186 
osteotomy in, 185 
of knoc-joint, 101 
treatment of, 101 
in severe cases, 102 
of shoulder, 211 
trentment of, 211 
of wrist, treatment of, 212 

Tuberculous spina vnntosn, o|ierntivo treat¬ 
ment of, 301 

Tuliereiilnus spondylitis, heliotherapy for, 
388 

Tumors of bladder, resection of, postopera¬ 
tive treatment in, 131 
of Ikmic. 470 

benign myelomn, 470 
chondromata, 470 
exostoses, 470 
sarcoma, 471 
of bones of head, 572 
exostoses of face and scalp, 578 
malignant growths, 573 
of brain, operative treatment of, 705, 
alto under Brain, operation* 
surgical technie in removal of, 754 
Anal treatment of dura and flap 
756 

removal of tumor in. 754 
two-stage operations in, 755 
of hypophysis, operative treatment of, 715. 

See alto under Hypophysis, tn- 
more of. 

Turpentine enema for abdominal distention, 
* 35 

Turpentine stupee in abdominal distention, 


r H 
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Typhoid arthritis, 378 

Typhoid osteomyelitis and periostitis, 464 

Ulcer, treatment of, 54 
care of adjacent akin and joint* in, 66 
granulation* in, 64 

plactle procedure* and ekin grafting in, 
66 

stimulation of epithelial margin in, 66 
Ulna, excleion of diaphysis of, 479 
fractures of shaft of, treatment of, 246 
Unconscious patients, care of. See Paralyzed 
or unconscious patients, treat¬ 
ment of. 

Upper extremity, operations on, postoperative 
treatment of, 141 

for fracture of shaft of humerus, 142 
on elbow, 142 
for fractures, 142 
in resection of elbow-joint, 142 
on forearm and hand, 143 
for paronychia, 143 
for phlegmons, 143 
for syndactylism, 144 
in tenorrhaphy, 143 
ou bones, 143 
on shoulder, 141 

Ureteral fistula, postoperative operation for, 
107 

Ureterovaginal fistula, postoperative treat¬ 
ment of, 134 

Urethra, operations on, postoperative treat¬ 
ment of, 131 

In external urethrotomy, 131 
Urinary tract, postoperative care of, 27 
catheterisation in female in, 28 - 
catheterisation in male in, 28 
postoperative urine in, nature of, XI 
retention of urine in, 27 . i, . . 

suppression of urine in, 28 . 

Urotropin in after-treatment in operations on 
brain, 71 

in postoperative treatment in operations on 
the genito-urinary tract, 122 
Uterus, malignant growths of, panhysterec- 
>tomy for, postoperative treat¬ 
ment of, 140 

non-pregnant, curettage of, postoperative 
treatment of, 136 

Vagina, plastic operations on, postoperative 
treatment in, J33 
immediate care in, 133 
late results in, 134 

Vaginal hysterectomy, postoperative treat¬ 
ment in, 136 
for carcinoma, 137 
general considerations in, 136 
injuries to bladder in, 137 
injuries to ureter in, 137 
Vanghetti-Ceei klneplastie amputations, 319 
Vaneoae veins in lower extremity, extirpation 
of, postoperative treatment of, 


Varus, paralytic, Albee’s operation for, 
advantages of, 209 W' M 

Ventrofixation, postoperative 
139 


208 

•f. 


Vsntrosuspension, postoperative treatment 
of, 139 

Verneuil-Beek-Bose extirpation method in 
disarticulation of hip, 365 

Vesicovaginal fistula, postoperative treatment 
of, 121 

ununited fractures of, inlay bone graft in 
treatment of, 220 

Vesical fistula, t. - '.operative operations for, 
167 

Vesicovaginal fistula, postoperative treatment 
of, 134 

Volkmann ’a cuneiform subtrochanteric os¬ 
teotomy in femur, 476 

Volkmann’a ischemic paralysis, 44 

Vrdd&ne’s compound tendon loop in kineplas- 
tie amputations, 324 


Water, administration of, following opera¬ 
tions, 29 
by enteroclysis, 29 
by enema, 29 

by Murphy drip method, 29 
by intravenous infusion, 31 
by subcutaneous infusion (hypodermoely- 
sis), 30 

'‘Whistle’’ cannula, use of, in hemorrhoids, 
114 

Whitman method of cuneiform osteotomy in 
femur at level of lesser trochan¬ 
ter, 473 

technic of operation for talipes calcaneo- 
, cavus, 210 

. technic of treatment for severe cases o. 

tuberculous osteitis of knee- 
joint, 192 

Wilms’ transcondyloid or supracondyloid 
teadinoplastic amputation, 365 
Wire for fixation of fractures, 231 ■■ 
Wladimiroff-Mikulicz osteoplastic resection 
,.i-of ankle in arthritis, 149. 413 
Wound infection, postoperative,'operation for, 
153 


Wounds of joints, 444 
contused, 445 
ineisedr 445 ... . 
punctured, 444 

Wounds of scalp, 632. See alto Sealp, wounds 

> . i-, of. ,, 


Wounds, postoperative treatment of, 46 
in clean wounds, 45 
-•I aseptic plaster in, 49 
binders in, 48 

consistent aseptic technic in, 47 
removal of gauze in, 46 
removal of Miehel ehpa in, 45 
removal of stitches in, 46 
rupture of the primarily healed suture 
line in, 49 

subcutaneous serous effusion in, 47 
prevention of, 47 
’‘Mrdralnage, 47 
- Jvtyf’elastic compression, 47 
treatment of, 47 
in infected wounds, 49 
absorbent dressings in, types of, 62 
drainage by gravity, counter incisions 
ana permanent suction in, 61 
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Wounds, postoperative treatment of, in in¬ 
fected wounds, drainage in 
minor surgery in, 52 
drainage material in, 50 
heat in, 52 
in baeteriemiu, SO 
in furuncles, 5.1 
in late infection, 50 
in ulcer, 54 

rare of skin and joint* in, 55 

granulations in, 54 

plastic procedures and skin grafting 
in, 55 

stimulation of epithelial margin in, 55 
in wounds infected during alteration, 50 
in wound* infected from beginning, 50 
irrigation of wound in, 51 
permanent both in, 51 
protecting skin from irritating secre¬ 
tion* in, 5.1 

removal of gnuze from depths of wound 
in, 51 

Wrist, acute suppurative nrthritis in, drain¬ 
age for, 3*4 

ankylosis of, nrthroplnsty for, 437 
arthrodesis of, 442 


Wrist, disarticulation at, .101 
after-treatment of, 305 
anatomical points of, 301 
history of, 301 
indications lor, 301 
technic of, 301 
comment on, .10.1 
dorsal flap method in, .10.1 
esterual lateral or radial flap method 
in, .102 

internal Hap method in, 302 
long pnlmar flap method In, .10.1 
oldupie circular method in, .101 
transverse circular method in, .103 
drop. Sir Prop wrist, 
excision of, in nrthritis, 425 

dorm-ulnar incision in i Kucher), 427 
radial and ulnar dorsal incisions in, 425 
results of wrist and carpal resections In, 
42* 

puncture, nsplrntiou and injection in, for 
acute infectious arthritis, 378 
tulierculou* osteitis of, treatment of, 


Zygoma, fracture of, 503 
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